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1.0 PROJECT DESCRIPTION

1.1 INTRODUCTION

The Comprehensive Environmental Response, Compensation and Liability Act (CERCLA or
Superfund) was passed on December 11, 1980. Among many things this law authorizes the
United States Environmental Protection Agency (EPA) to respond to releases or threats of releases
of hazardous substances, or pollutants or contaminants into the environment which may present an
imminent or substantial danger to public health, welfare or the environment. There are three
primary ways sites can be cleaned up with CERCLA authority: enforcement removal actions, and
remedial activities. Each of these ways are discussed in detail below.

This Quality Assurance Project Plan (QAPP) is a compilation of methods and procedures which
are followed by the Illinois Environmental Protection Agency (IEPA) Site Assessment Program to
ensure quality in site investigations. This QAPP provides guidance to fulfill the requirements of
CERCLA in protecting human health and the environment.

Data Quality Objectives

The Data Quality Objectives (DQO) Process, a systematic planning tool based on the Scientific
Method for establishing criteria for data quality and for developing data collection designs. By
using the DQO Process to plan environmental data collection efforts, EPA can improve the
effectiveness, efficiency, and defensibility of decisions in a resource-effective manner. The DQO
process used by the Site Assessment Program will be based on the process described in “Guidance
for the Data Quality Objectives Process”, September, 1994. EPA QA/G-4:EPA/600/R-96/055.

DQOs are qualitative and quantitative statements derived from the outputs of the first six steps of
the DQO Process that:

1) Clarify the study objective;

2) Define the most appropriate type of data to collect;
3) Determine the most appropriate conditions from which to collect the data; and
4) Specify tolerable limits on decision errors which will be used as the basis for establishing

the quantity and quality of data needed to support the decision.
The DQOs are then used to develop a scientific and resource-effective data collection design.

The DQO Process is a strategic planning approach based on the Scientific Method that is used to
prepare for a data collection activity. It provides a systematic procedure for defining the criteria
that a data collection design should satisfy, including when to collect samples, where to collect
samples, the tolerable level of decision errors for the study, and how many samples to collect. By
using the DQO Process, the Agency will assure that the type, quantity, and quality of

9
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environmental data used in decision making will be appropriate for the intended application. In
addition, the Agency will guard against committing resources to data collection efforts that do not
support a defensible decision.

The DQO Process consists of seven steps, as shown in below. The output from each step
influences the choices that will be made later in the Process. Even though the DQO Process is
depicted as a linear sequence of steps, in practice it is iterative; the outputs from one step may lead
to reconsideration of prior steps. This iteration should be encouraged since it will ultimately lead
to a more efficient data collection design. During the first six steps of the DQO Process, the
planning team will develop the decision performance criteria (DQOs) that will be used to develop
the data collection design. The final step of the Process involves developing the data collection
design based on the DQOs. The first six steps should be completed before the planning team
attempts to develop the data collection design because this final step is dependent on a clear
understanding of the first six steps taken as a whole. Above all, every step should be completed
before data collection begins.

Each of the seven steps is described briefly below.

Step 1: State the Problem — Concisely describe the problem to be studied. Review prior studies
and existing information to gain a sufficient understanding to define the problem.

Step 2: Identify the Decision — Identify what questions the study will attempt to resolve, and what
actions may result.

Step 3: Identify the Inputs to the Decision — Identify the information that needs to be obtained
and the measurements that need to be taken to resolve the decision statement.

Step 4: Define the Study Boundaries — Specify the time periods and spatial area to which
decisions will apply. Determine when and where data should be collected.

Step 5: Develop a Decision Rule — Define the statistical parameter of interest, specify the action
level, and integrate the previous DQO outputs into a single statement that describes the
logical basis for choosing among alternative actions.

Step 6: Specify Tolerable Limits on Decision Errors — Define the decision maker's tolerable
decision error rates based on a consideration of the consequences of making an incorrect
decision.

Step 7: Optimize the Design — Evaluate information from the previous steps and generate

alternative data collection designs. Choose the most resource-effective design that meets all
DQOs.

10
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The site specific Work Plans and Field Sampling Plans for each Site Assessment will contain the
details of how the DQO process was applied to each site.

1.2 ENFORCEMENT

CERCLA grants EPA broad authority to take action against responsible parties, including owners,
operators and generators, to bring about response action at sites. Responsible parties can be held
liable for up to three times the cost of clean up if Superfund monies have to be used to clean up a
site.

1.3 REMOVAL

The removal program allows EPA to respond to releases quickly, thereby mitigating immediate
threats to human health and the environment. However, recent amendments to the National
Contingency Plan (NCP), which is EPA’s plan for addressing releases of hazardous materials,
expand removal authority to also cover situations not routinely thought of as immediate removals.
Therefore, releases or threats of releases at or near the surface, independent of whether they pose
an immediate threat, may now be addressed under the removal program. These removal actions
are defined as time-critical and non-time critical removal actions depending on the site and the
situation.

The primary limitation to removal actions is, that they can cost no more than $1 million and last
no more than 6 months unless continued response (1) is required to prevent, limit or mitigate an
emergency, (2) there is an immediate risk, (3) and no one else will provide the assistance.

The two key groups that oversee removal actions are the Coast Guard and EPA. The Coast Guard
primarily responds to releases of hazardous materials in coastal areas and will support EPA at
inland areas when requested. EPA primarily responds to inland releases through its contract
technical assistance team (TAT) and Emergency Response Cleanup Services Contracts (ERCS).
The TAT contractor, among other things, has responsibility for conducting preliminary
assessments for removal actions and directing removal actions. The ERCS contractor has
responsibility for implementing the selected removal actions including contaminant and
countermeasures; cleanup, mitigation, and disposal; site restoration; and analytical services.

The removal program is designed to respond to releases more quickly than the remedial program
which requires National Priorities List (NPL) listing. However, the Site Assessment program has
become more active in removal actions. The Regional Integrated Site Evaluation (RISE)
Information form is the primary mechanism by which cooperation and communication between

11
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removal and remedial programs occurs. RISE forms include all pertinent site information
including a site description, a summary of previous investigations, potential targets, and a
description of the hazardous waste present. RISE forms and recommendations are shared and
coordinated between programs as sites are discovered. If State personnel confront immediate
removal situations, and the State is unable to take response actions or force responsible parties to
take response actions, the site should be promptly referred to the EPA Regional office for action.
These sites are referred to EPA by completing this RISE form which in turn initiates the above

Process.

1.4 REMEDIAL

1.4.1 DISCOVERY

Discovery is the process of identifying previously unknown potential hazardous waste sites.
Sources for this information could include, but are not limited to the following:

¢ informal community site notification hot lines, citizen complaints

Federal/State site notification programs and referrals

historical or recent aerial photo imagery

land use records

other sources

When a site initially comes to the attention of the Site Assessment or Removal programs, it is not
automatically entered into EPA's Comprehensive Environmental Response Compensation and
Liability Information System (CERCLIS). Sites now undergo an initial screening by
representatives of the remedial and/or removal programs. The site is entered into CERCLIS if
further site investigation is deemed necessary by completing a RISE form. It should be noted that
CERCLIS i1s not a comprehensive list of all potential sites in the country--only those that have
been reported to EPA.

1.4.2 INTEGRATED ASSESSMENT
(PRELIMINARY ASSESSMENT/SCREENING SITE INSPECTION EQUIVALENT)

The Integrated Assessment (IA) was developed to provide a means to conduct a single evaluation
process for site assessment and removal concerns. It consists of a single continuous site

12



1L, EPA QAPP
Table of Contents
Revision#4
January 2003
Page 13 of 107

evaluation, which combined the activities of the Preliminary Assessment and the Screening Site
Inspection. An IA also includes a removal program analysis component. Generally, an [A
examines hazardous waste sites to determine if a site poses a threat to human health and/or the
environment, to determine if a removal action is warranted, to better define the extent of the
problem, to determine if further action is warranted, and to provide a data base sufficient to apply
the EPA Hazard Ranking System (HRS) which is described in Section 1.4.6.

After site discovery and the RISE process is complete and both programs have determined that
further investigation in conjunction with a removal action, following a removal action, or in the
absence of any removal action is necessary, the site is placed on CERCLIS and an Integrated
Assessment begins. The RISE form is forwarded to the Early Action Project Manager in the
Emergency Response Branch of the Superfund Division, who in turn will provide the information
to the Region 5 Removal Program. If the potential for a removal is present, then the State will
contact the Regional Removal representative and every attempt will be made to coordinate the
initial site activities, especially the reconnaissance visit.

A variety of information is necessary to complete the IA including site specific data on the
hazardous substances present, pollutant dispersal pathways, types of receptors, facility
management practices, and readily known potential responsible parties. The scope of an IA can
vary depending on the nature of existing information available on the site.
The following types of tasks are appropriate for an IA:
o review of files; reports; well logs; aerial imagery; flood insurance maps; Sanborn
Maps; U.S. Geological Survey, Soil Conservation Service information; and other
geological, hydrological, and topographical data
e conduct a site reconnaissance Visit

e screen site with portable field instruments for air releases and radioactivity

¢ survey and document the site, structures, topography, lagoons, drainage, drums, bulk
tanks, monitoring wells, roads, access points, boundaries, etc.

e document location of potentially affected homes, public buildings, natural areas, other
populations, etc.

¢ identify migration pathways and sources of hazardous waste
® review operator records

e screen samples before collection with the Toxic Vapor Analyzer (TVA) and perhaps

13
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conduct other screening activities with Immunoassays and/or X-ray fluorescence

depending on the site
o use the Geoprobe to gather data on site geology and to collect groundwater samples

e collect/analyze on and off-site, sediment surface soil, open drums and waste samples
for volatile organic compounds, extractable organic compounds (this includes
base/neutral extractables, acid extractables, and pesticides/ polychlorinated biphenyls
(PCBs)), and inorganic compounds

e collect/analyze groundwater and surface water, and or lagoons for volatile organic
compounds, extractable organic compounds (this includes base/neutral
extractables, acid extractables, and pesticides/PCBs), and inorganic compounds

e HRS scoring

An important task of the [A, as mentioned above, is sample collection. When the decision is made
to proceed with sampling, the State will notify the Early Action Project Manager with a
correspondence including a workplan and a PA-Scoring package. Under the Site Assessment
program, an average of 10-20 samples per site is routine. In addition to collecting samples for the
HRS score, consideration is given to removal assessment and possible initial remedial
investigations needs. States should attempt, where feasible, to limit sample collection to this
amount. However, this amount may not be appropriate considering the size, complexity, nature of
the pathways and the amount of existing reliable analytical data. If it is impossible to effectively
score the site with 20 samples then it is appropriate to collect more.

Completion of the IA will generally include a formal report which addresses the site history,
operations, waste characteristics, and a discussion of the migration pathways. The report will also
include photographic documentation, site and area maps, presentation of analytical data, and a
PreScore scoring package. Also, accompanying the report will be a site recommendation. Based
on the information collected, one of the following decisions/recommendations must be made:

- no further remedial action planned (NFRAP)
- further investigation
- proceed with HRS scoring package

During the initial stage of the Integrated Assessment investigation, it may be determined that a site
does not pose a threat to human health and/or the environment. In this case a NFRAP Integrated
Assessment (Preliminary Assessment Equivalent), which is an abbreviated version of an
Integrated Assessment, is the result. This decision usually comes after a review of all pertinent
information (including removal action information, if applicable) and a site reconnaissance visit.
The information available suggests that this site does not pose a threat and that sampling is not
necessary. This investigation should characterize any hazardous substances present, potential
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migration pathways, and the potential populations and resources that may be affected.
A NFRAP Integrated Assessment may include the following tasks:
e review of files; reports; well logs; aerial imagery; flood insurance maps; Sanborn
Maps; U.S. Geological Survey, Soil Conservation Service information; and ~ other
geological, hydrological, and topographical data
e conduct a site reconnaissance visit
¢ identify potential targets, migration pathways, and sources of hazardous waste

e screen the site with portable field instruments for air releases and radioactivity

e survey and document site, structures, topography, lagoons, drainage, drums, bulk tanks,
monitoring wells, roads, access points, boundaries, etc.

e rcview operator records

A report that is the equivalent of a Preliminary Assessment will be completed and accompanied by
a PreScore scoring package.

1.4.3 SITE TEAM EVALUATION PRIORITIZATION (STEPYESI EQUIVALENT

The Site Team Evaluation Prioritization (STEP)/ESI Equivalent was developed to allow for
additional investigations beyond the previously completed Preliminary Assessments, Screening
Site Inspections, or [As to provide sufficient documentation to decide on the appropriate future
course of action for sites. The purpose of a STEP/ESI Equivalent is to gather additional
information to further assess potential site concerns and to assist in determining if a site is eligible
for the NPL.

Much of the same information and tasks necessary for the completion of the Integrated
Assessment is also necessary for a STEP/ESI Equivalent investigation. However, most of this
information has already been gathered in the Preliminary Assessment and the Screening Site
Inspection. Therefore, the STEP/ESI Equivalent is utilized to fill in data gaps and make a
determination if the site is an NPL candidate. The types of tasks appropriate for a STEP/ESI
Equivalent include the following:

* gather updated information regarding site operations, hazardous wastes, and disposal
procedures
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o collect samples to fill in data gaps and to further identify affected or potentially
affected target populations and/or resources

e analyze samples for volatile organic compounds, extractable organic compounds (this
includes base/neutral extractables, acid extractables, and pesticides/PCBs), and

inorganic compounds

e quantify the threats posed by a site to support HRS scoring

e collect additional samples to attribute hazardous substances to site operations
Again, before sampling activities are conducted, the State will notify the Early Action Project
Manager with a correspondence including a workplan and a PA-Scoring or a PreScore package.
The number of samples collected during the STEP will range from a few up to the number
typically collected during a CERCLA Expanded Site Inspection. The nature and amount of field
work will be dictated by the existence of available information on the site. Again, a report
accompanied by an updated PreScore scoring package and a site recommendation will be
completed. Based on the information collected, one of the following decisions/recommendations
must be made:

e no further remedial action planned (NFRAP)

o further investigation

e proceed with HRS scoring package

1.4.4 EXPANDED SITE INSPECTION (ESI)

Expanded Site Inspections (ESIs) are optional activities. The objective of the Expanded Site
Inspection is to collect all data necessary to prepare an HRS scoring package to propose the site to
the NPL. In most cases, Expanded Site Inspections are necessary for complex sites where
additional data is needed to substantiate or strengthen an HRS score. Expanded Site Inspections
may also be needed to further define the extent or potential for contamination, more extensively
determine the identity/quantity of waste materials or contaminants disposed on site, better
identify/quantify target populations or environments.

The more conventional activities and techniques often provide enough data to score a site for the
NPL. However, in some instances additional information and more sophisticated technology may
be necessary especially for complex sites. Before additional sampling activities are conducted, the
State will notify the Early Action Project Manager with a correspondence including a workplan
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and a PreScore package. Appropriate tasks may include:
e conducting interviews with those knowledgeable about the site
e installing wells to obtain better data on the presence of contaminants in groundwater
e collecting samples to attribute hazardous substances to site operations
o collecting samples to further identify targets
o conducting geophysical studies
¢ conducting complex background sampling studies
¢ collecting any other missing HRS data for the pathways of concern

After an Expanded Site Inspection is completed sufficient information and documentation exists 10
proceed with NPL listing.

Data Usage and Assessment

In the Site Assessment Program, sampling and the associated analytical work are necessary for
Integrated Assessments, Site Team Evaluation Prioritizations, and Expanded Site Inspections. The
primary purpose for this analytical work is to complete a site characterization using the HRS. For
most sites where unknown contaminants may be present, samples are analyzed for the Target
Compound List (Refer to Tables 5-1 through 5-4). This analytical data may also be of secondary
use in the Remedial Investigation or in relation to public health concerns. The Remedial
Investigation is, however, designed to develop an analytical data base for contamination
assessment and public health concerns that is independent from and more intensive than the
analytical data of the Site Assessment program (Refer to Section 1.4.7).

Samples are sent to the USEPA Contract Lab Program or to IEPA labs. Soil, sediment, waste,
surface water, and groundwater analyses all undergo data assessment by Quality Assurance
Coordinators and the laboratory managers for the data produced in their laboratories. The data
assessment will be done in terms of instrument conditions, initial calibration, continuous
calibration, verification, method blanks, field blanks, matrix spike recovery, duplicate analyses,
matrix spike duplicates, surrogate compounds recovery and laboratory control sample analyses.
All of the analyses and recoveries must meet established limits (Refer to Appendix E). For
samples sent to IEPA labs, the IEPA Quality Assurance Section will manually validate the data
package prepared by the laboratory equivalent to Contract Lab Program requirements and results
will be reported to the Site Assessment staff of the Division of Land Pollution. For samples
analyzed through the Contract Lab Program, data is validated by ESAT manual data validation or
reviewed by a Computer-Aided Data Review and Evaluation (CADRE) software. If a CADRE
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review is conducted, it should be noted that, if needed, a full manual data review can be requested
in the future. However, for ESIs or sites with a known scoring potential a manual review should
be requested before samples are analyzed. The analytical results are then sent to US EPA and
forwarded to the Site Assessment staff.

The target parameters and associated reporting/detection limits for the Site Assessment Program
are contained in Appendix E.

Site Assessment staff then compute the HRS score using this analytical data. The analyses are
compared to the background level and/or detection limits. Any parameter with a value that is
three times greater than the background concentration or greater than the sample quantitation limit
if the parameter is undetected in the background sample represents an observed release to the
environment. The absence or the confirmation of an observed release is a significant factor in the
computation of the HRS score. This analytical data, staff recommendations and conclusions, and
reports are reviewed by the Illinois Site Assessment Program Manager. After needed corrections
are made, the report and the HRS score will be transmitted to USEPA, Division of Superfund,
Emergency Response Branch, Response Section 3 for review.

1.4.5 SITE ASSESSMENT TEAMS (SAT)

A Site Assessment Team 1s formed at the request of the Site Assessment Program manager. The
objective of the SAT is to discuss and determine a site strategy. The various topics of discussion
will vary from site to site, however, common topics include identifying potentially responsible
parties, assessing public health concerns and ecological risks, discussing the need for a removal
action, and enforcement issues. A Site Assessment Team consists of State members representing
a variety of programs including, but not limited to, the Site Assessment Unit, the National
Priorities Unit, Legal Council, and the Community Relations Unit. However, it may be beneficial
to have other individuals or program representatives with knowledge of the site on the team.

1.4.6 HRS/NPL

The Hazard Ranking System (HRS) is a model developed and designed to rate the relative severity
of a hazardous waste site against other sites. The score is based on (1) the relative potential of
substances to cause hazardous situations, (2) the likelihood and rate at which the substances may
affect human and environmental receptors, and (3) the severity and magnitude of potential effects.

Appropriate activities include:

e assemblage of all the information required to develop a hazard ranking score

¢ preparation of the formal documentation record and supporting information
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o development of the scoring package

The National Priorities List (NPL) is compilation of the highest priority sites in the country. Each
site included on the NPL was scored using the HRS. Congress mandated that EPA publish and
update this list on a regular basis. A site must be listed on the NPL in order to be eligible for
remedial action. However, it is important to note that enforcement activity is not specifically
relevant to NPL considerations. EPA's policy is to score all sites regardless of their enforcement
status. This will ensure fair and equitable treatment of all sites.

Ultimately, it is the responsibility of the EPA to recommend sites for NPL consideration.
However, States also have a role in reviewing and commenting on recommended sites. A
Regional Decision Team (RDT) may be formed to determine which sites should proceed with
placement on the NPL. The RDT consists primarily of members from the EPA, however, at least
one member from the state usually 1s presented or consulted. Often, a SAT will provide relevant
information.
The following is an outline of the chronology by which sites are submitted for NPL consideration:

e apply HRS scoring system

e submission of information/NPL package

e Regional quality control

o EPA-Headquarters quality assurance audit

e sites that pass are published in the Federal Register

e sites pass through 60 day public comment period

o sites successfully passing through comment period are published as final in the Federal
Register

e litigation

When a site is submitted to EPA Headquarters for NPL consideration, the submittal must contain
the following components:

e complete set of HRS worksheets

¢ documentation record
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e Dbibliography of information sources

e short narrative summary for press release

Once a site has been scored using the HRS and submitted for NPL consideration, the Region
performs a quality control review. This QC review involves:

e ensuring that submittal is complete
e ensure correct arithmetic and language

e ensure scores for individual factors are appropriate based on information in the
documentation record

e resolve and correct with preparer any errors or discrepancies
EPA-Headquarters QA involves:

e ensure accurate interpretation of technical data and arithmetic assignment of HRS
values

e cnsure consistent inter region EPA policy application

e ensure equitable treatment for all sites nationally

e cnsure technically valid professional judgement exercised
After the entire review process is complete, a letter from the Governor (or an appointee)
recommending the site be listed on the NPL is necessary for listing. This process should be

initiated as early in the site assessment process as practical, ideally before initiating a HRS
package.

1.4.7 REMEDIAL INVESTIGATION (RI)

After a site is placed on the NPL, a remedial investigation is completed to assist in determining the
remedial course of action. A remedial investigation is an investigation intended to gather the data
necessary to:

* determine more precisely the nature and extent of problems at the site

e cstablish cleanup criteria for the site
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o identify preliminary alternative remedial action
e support the technical and cost analyses of the alternatives

In order to conduct a remedial investigation and all activities subsequent to a remedial
investigation, the site must be listed on the NPL.

1.4.8 FEASIBILITY STUDY (FS)

A feasibility study is intended to:

¢ cvaluate alternative remedial actions from a technical, environmental, and cost-
effectiveness perspective

e recommend the cost-effective remedial action

e prepare a conceptual design, cost estimate for budgetary purposes, and a preliminary
construction schedule

1.4.9 REMEDIAL DESIGN (RD)

In this phase of a remedial action, the selected remedy in clearly defined in a bid package so that
the remedy can be implemented. It can take the form of a site cleanup plan, a relocation plan or
engineering drawings and specifications.

1.4.10 IMPLEMENTATION/CONSTRUCTION/REMEDIAL ACTION

The construction phase is the phase at which actual clean up occurs based upon the designs
prepared in the design phase. Implementation can range from building containment structures,
removal of drums, installation of fences, relocation of residents, provision of alternative water
supplies, installation of site monitoring systems, construction of clay caps, etc.

1.5 REDEVELOPMENT ASSESSMENTS (RA)

Changes have occurred in the remedial portion of the Superfund program resulting in another type
of site investigation. A portion of the CERCLA site assessment funds have been allocated to
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complete assessments at Brownfield sites. The Brownfield Initiative came about from an effort to
clean sites up without the traditional CERCLA process. Brownfields are typically abandoned,
idled, or under-used industrial and commercial properties where redevelopment is complicated by
real or perceived environmental contamination. The purpose of a Redevelopment Assessment is
to determine if any environmental or public health concerns exist at a Brownfield site which may
impede future redevelopment of the property. The Brownfield Initiative and in turn
Redevelopment Assessments are intended to assist states, communities, owners, and other
stakeholders in the economic redevelopment of these properties.

Generally, potential sites will be identified through a cooperative effort with communities,
municipal officials, and the state. As a result, the state and the community work in cooperation
toward the property redevelopment.

RA investigations will gather information about the site including the location of past and present
industrial activities at the site, the potential environmental migration pathways of concern, the
identity of concentrations of contaminants at the site, and an evaluation of the need for remedial
and/or removal actions at the property. To gather this information and complete a RA, the
following tasks are appropriate:

e review of files; reports; well logs; aerial imagery; Sanborn Maps; and U.S. Geological
Survey, Soil Conservation Service, and other institutions with geological, hydrological,
and topographical data

e conduct a site reconnaissance visit

¢ conduct geophysical studies especially metal detector surveys to determine the
presence or absence of underground storage tanks, buried drums, and/or other buried

objects

e determine the presence or absence of asbestos and other materials that may require
removal or complicate redevelopment

e screen samples before collection with the TVA and/or Immunoassays
e use the Geoprobe to gather data on site geology and collect groundwater samples

¢ collect/analyze samples for volatile organic compounds, extractable organic
compounds (this includes base/neutral extractables, acid extractables, and
pesticides/PCBs), and inorganic compounds.

* collect/analyze soil samples by the TCLP (Toxicity Characteristics Leaching
Procedure) method to determine the presence or absence of hazardous waste
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A workplan will be sent to the Early Project Managers at USEPA to notify them of the upcoming
sampling event. In general, more samples are collected during a redevelopment assessment than
during traditional CERCLA activities to assist in characterizing the site.

The Redevelopment Assessments differ from traditional CERCLA activities, however, much of
the site investigation is equivalent. The primary difference occurs in the sampling strategy.
Sampling is more extensive. All areas of the site are sampled and samples are collected at various
depths to get an indication of the depth of contamination. Sampling is confined to on-site, there is
generally no target sampling. Furthermore, generally, all applicable screening techniques are
utilized at Brownfield sites. Another important difference between traditional CERCLA
investigations and Redevelopment Assessment is the interpreting of the analytical results and the
final report. The sample analyses are compared to the Illinois Environmental Protection Agency’s
Tiered Approach to Cleanup Objectives, with consideration of background concentrations, to
assist in determining the degree of contamination present on-site. The HRS system is not applied
in any manner to these investigations. There is no intent to score the site using the HRS. (Note:
These two investigations are similar, but the differences between the traditional CERCLA
investigations and Brownfield investigations are identified in the various sections throughout this
QAPP).

Completion of the RA will generally include a formal report which will address the site history,
operations, waste characteristics, and a discussion of the need for future remedial activities at the
site. The report will also include photographic documentation, site and area maps, and a
presentation of analytical data. No scoring package will be completed.

[f upon completion of the RA it is determined that future site remediation does not appear to be
warranted, the State (the Site Assessment Program in cooperation with the Site Remediation
Program) will also prepare a NFRAP letter and provide it to the property owner and the
appropriate local officials. If however, after completion of the assessment it is determined that
there are contaminants present which would require remedial actions, the property owners shall be
notified of these findings and encouraged to enroll into the State’s Site Remediation Program.

Data Usage and Assessment

In the Site Assessment Program, sampling and the associated analytical work are necessary for the
Brownfield site RAs. The primary purpose for this analytical work is to complete a site
characterization to identify potential impediments to redevelopment. This analytical data may also
be of secondary use in future investigations or in relation to public health concems.

Samples are sent to the USEPA Contract Lab Program or to IEPA labs. Soil, sediment, waste,
surface water, and groundwater analyses will all undergo data assessment by Quality Assurance
Coordinators and the laboratory managers for the data produced in their laboratories. The data
asscssment will be done in terms of instrument conditions, initial calibration, continuous
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calibration, verification, method blanks, field blanks, matrix spike recovery, duplicate analyses,
matrix spike duplicates, surrogate compounds recovery and laboratory control sample analyses.
All of the analyses and recoveries must meet the established limits (Refer to the USEPA CLP
SOWs). For samples sent to IEPA labs, the IEPA Quality Assurance Section will manually
validate the data package prepared by the laboratory equivalent to Contract Lab Program
requirements and results will be reported to the Site Assessment staff of the Division of Land
Pollution. For samples analyzed through the Contract Lab Program, all data is reviewed by a
Computer-Aided Data Review and Evaluation (CADRE) software. The Computer Aided Data
Review and Evaluation (CADRE) review provides a quicker turn around time for analytical
results. It should be noted that, if needed, a full manual data review can be requested in the future.
Data is sent to the USEPA and forwarded to the Site Assessment staff. To further expedite the
validation process, no validation is completed for TCLP results because these results are generally
used for disposal purposes only. This type of data validation is in line with the purpose of
Brownfield investigations as a streamlined assessment to assist in the redevelopment of properties
(Refer to Section 8.0).

Site Assessment staff then compare the analyses against the IEPA Tiered Approach to Corrective
Action Objectives, background levels, and Subtitle G Subpart C the Characteristics of Hazardous
Waste. Any parameter with a value that is greater than these objectives and the background
concentration is considered elevated and should be addressed as stated in the Tiered Approach to
Corrective Action Objectives document. This analytical data, staff recommendations and
conclusions, and reports will be reviewed by the IEPA Site Assessment Program manager. After
needed corrections are made the report is transmitted to the community in which the site is located
and USEPA, Office of Superfund, Superfund Program Management Branch, Technical Support
Section for review.

1.6 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA

The Data Quality Objective (DQO) process is a series of planning steps based on the Scientific
Method that is designed to ensure that the type, quality, and quantity of environmental data used in
decision making are appropriate for intended application. DQOs are qualitative and quantitative
statements derived from outputs of each step of the DQO process that clarify the study objective,
define the most appropriate type of data to collect and determine the most appropriate conditions
from which to collect the data. The DQOs are then used to develop a scientific and resource
effective sampling design.

The DQO process allows decision makers to define their data requirements and acceptable levels

of decision during planning before any data is collected. DQOs should be based on the seven step
process described in EPA QA/G-4 document (September 1994).
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2.0 ORGANIZATION AND RESPONSIBILITY

The Site Assessment program requires both field sampling and laboratory analysis. Program
management and field sampling is conducted by the Division of Land Pollution Control.
Laboratory analysis is the responsibility of the laboratory (either USEPA CLP, CRL or IEPA).
The primary source of analysis is the CLP.

Overall quality assurance responsibilities are divided between the manager of the Site Assessment
Program within the Division of Land Pollution Control and the Quality Assurance Officer of the
Division of Land Pollution Control and the Quality Assurance Officer of the Division of
Laboratories. These individuals delegate portions of their quality assurance responsibilities to
people reporting to them.

Specific quality assurance responsibilities, with respect to the Site Assessment Program and the
Division of Laboratories are defined below.

Site Assessment Program - Thomas Crause, Manager
Coordinates training programs for all field sampling personnel. General training includes
safety, number of samples, sampling strategy, cleanliness of equipment, use of field
blanks, etc. This general training is being provided by USEPA.

Informs laboratories in advance when samples will be sent and identify any particular
requirements for special treatment when large numbers of special types of samples are to
be sent.

Works with the manager of the division of Land Pollution Control to determine the
number of samples that can be run under existing funding. Recommend purchase of
equipment.

Reviews analytical results with field personnel before release from the division. Work
with the laboratories to refine the goals and objectives for precision and accuracy as

requested by the Region V QA officer.

Is responsible for submission of this document to USEPA Region 5 and for the preparation
of the Bureau of Land’s portion of this document.

Division of Laboratories

Division Manager,

Has overall responsibilities of the IEPA’s two laboratories and the Quality Assurance
Section.
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Quality Assurance Section Manager,
Oversees the preparation of the Division of Laboratories portion of this document. He is in
charge of the Quality Assurance Section. He is a link to division of Land Pollution for this
project. He Is responsible for supervising the validation, by Quality Assurance Section
staff, of the data packages generated by the IEPA Division of Laboratories for the
proposed NPL site, after it has been assessed by the laboratory.

Divisional Quality Assurance Officer (QAO):
The Divisional QAQO has lead responsibility for preparation of this document and works
with the Quality Assurance Committee and Senior Management to assure the quality of
data generated.

Laboratory Managers and Unit Supervisors:
They have the responsibility to operate the laboratories properly, and assure the validity of
the data generated. They act as consultants and trouble shooters in the event complications
arise.

Chemists:
They run the instruments and analyze the samples prepared by other chemists or the
laboratory associates and assistants. They have overall responsibility of quality assurance.
They make sure all the quality control samples are analyzed and the results are within
acceptance limits.

Laboratory Quality Assurance Officers:
Each laboratory’s QAO has the responsibility of helping the Division Quality Assurance
Officer prepare this document and assuring the generation of quality data.

USEPA
EPA Quality Assurance Reviewer has the responsibility to review and approve all Quality

Assurance Project Plans (QAPPs). Additional U.S. EPA responsibilities for the Site Assessment
Program include:

* Conducting external Performance and System Audits of Laboratory and
Field Activities
* Reviewing and approving sampling plans

* Reviewing and evaluating analytical field and laboratory procedures

Responsibilities for additional aspects of the Site Remediation Program when sample analyses are
not performed by the IEPA are as follows:

* Scheduling of CLP Analyses
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e  Scheduling of SAS Analyses

e Data validation of CLP/CRL RAS and SAS including tentatively identified
compounds
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3.0 QUALITY ASSURANCE OBJECTIVES

The overall QA objective for the Site Assessment Program is to develop and implement
procedures for field sampling, chain-of-custody, laboratory analysis, and reporting that will
provide results which are legally defensible in a court of law. Specific procedures for sampling,
chain-of-custody, laboratory instrument calibration, laboratory analysis, reporting of data, internal
quality control, audits, preventive maintenance of field equipment, and corrective action are
described in other sections of this QAPP.

3.1Precision

3.1.1 Definition

Precision is a measure of the degree to which two or more measurements are in agreement.

3.1.2 Field Precision Objectives

Field precision is assessed through the collection and measurement of field duplicates at a
rate of 1 duplicate per 10 analytical samples. The total number of duplicates for this
project are found in Summary Table of Sampling and Analysis Program (Table 1-1).

3.1.3 Laboratory Precision Objectives

Precision in the laboratory is assessed through the calculation of relative percent
differences (RPD) and relative standard deviations (RSD) for three or more replicate
samples. The equations to be used for precision in this project can be found in section 12
of this QAPP. The precision requirements for the CLP Analytical procedures performed by
the Illinois EPA laboratories are specified in USEPA CLP Statement of Work OLM0.3.0
and Statement of Work ILM0.4.0. The precision requirements for CLP Analytical
procedures performed by USEPA CLP laboratories or contractors are specified in the
current Statement of Work or the Special Analytical Services request.

3.2Accuracy
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3.2.1 Definition

Accuracy is the degree of agreement between an observed value and an accepted reference
value.

3.2.2 Field Accuracy Objectives

Accuracy in the field is assessed through the use of field and trip blanks and through the
adherence to all sample handling, preservation and holding times.

3.2.3 Laboratory Accuracy Objectives

3.3

3.4

Laboratory accuracy is assessed through the analysis of matrix spikes (MS) or standard
reference materials (SRM) and the determination of percent recoveries. The equation to be
used for accuracy in this project can be found in section 12 of this QAPP. The accuracy
requirements for the CLP Analytical procedures performed by the Illinois EPA laboratories
are specified in USEPA CLP Statement of Work OLMO03.0, OLC03.2 and Statement of
Work ILM04.0. The accuracy requirements for CLP Analytical procedures performed by
USEPA CLP laboratories or contractors are specified in the current Statement of Work and
table 3-1 or the Special Analytical Services request.

Sensitivity

The sensitivities required for CLP analyses will be the Contract Required Quantitation
Limits shown in Appendix E of this QAPP. The sensitivity requirements for SAS are
specified in each individual SAS request.

Representativeness

3.4.1 Definition

Representativeness expresses the degree to which data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point, a process
condition, or an environmental condition.
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Measures to Ensure Representativeness of Field Data

Representativeness is dependent upon the proper design of the sampling program and will
be satisfied by ensuring that the field sampling plan (FSP) is followed and that proper
sampling techniques are used.

Measures to Ensure Representativeness of Laboratory Data

Representativeness in the laboratory is ensured by using the proper analytical procedures,
meeting sample holding times and analyzing and assessing field duplicated samples.

Completeness

3.5.1 Definition

Completeness is a measure of the amount of valid data obtained from a measurement
system compared to the amount that was expected to be obtained under normal conditions.

3.5.2 Field Completeness Objectives

Field completeness is a measure of the amount of valid measurements obtained from all
the measurements taken in the project. The equation for completeness is presented in
Section 12 of this QAPP. Field completeness for this Site Remediation Program varies
dependent upon the activity and phase of work (see Section 3).

3.5.3 Laboratory Completeness Objectives

3.6

Laboratory completeness is a measure of the amount of valid measurements obtained from
all the measurements taken in the project. The equation for completeness is presented in
Section 12 of this QAPP. Laboratory completeness goal for this Site Remediation
Program is 95 percent.

Comparability
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3.6.1 Definition

Comparability is an expression of the confidence with which one data set can be compared
with another. Comparability is also dependent on similar QA objectives.

3.6.2 Measures to Ensure Comparability of Field Data

Comparability is dependent upon the proper design of the sampling program and will be
satisfied by ensuring that the FSP is followed and that proper sampling techniques are
used.

3.6.3 Measures to Ensure Comparability of Laboratory Data

Planned analytical data will be comparable when similar sampling and analytical methods
are used and documented in the QAPP. Comparability is also dependent on similar QA
objectives.

3.7 Level of Quality Control Effort

Field blank, trip blank, method blank, duplicate and matrix spike samples will be analyzed to
assess the quality of the data resulting from the field sampling and analytical programs. Field and
trip blanks should be collected for air and gas samples.

Field and trip blanks consisting of distilled water, will be submitted to the analytical laboratories
to provide the means to assess the quality of the data resulting from the field sampling program.
Field blank samples are analyzed to check for procedural contamination at the facility which may
cause sample contamination. Trip blanks are used to assess the potential for contamination of
samples due to contaminant migration during sample shipment and storage. Trip blanks generally
pertain to volatile organic samples only. Trip blanks are prepared by the bottle vendor prior to the
sampling event in the actual sample containers and are kept with the investigative samples
throughout the sampling event. They are then packaged for shipment with other samples and sent
for analysis. There should be one trip blank included in each sample shipping container. At no
time after their preparation are the sample containers opened before they reach the laboratory.

Method blank samples are generated within the laboratory and used to assess contamination
resulting from laboratory procedures. Duplicate samples are analyzed to check for sampling and
analytical reproducibility. Matrix spikes provide information about the effect of the sample matrix
on the digestion and measurement methodology. All matrix spikes are performed in duplicate and
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are hereinafter referred to as MS/MSD samples. One matrix spike/matrix spike duplicate will be
collected for every 20 or fewer investigative samples. MS/MSD samples are designated/ collected
for organic analyses only.

MS/MSD samples are investigative samples. Soil MS/MSD samples require no extra volume for
extractable organics although the number of encore tubes needs to be doubled when sampling for
soil VOC MS/MSD. However, aqueous MS/MSD samples must be collected at triple the volume
for VOCs and double the volume for extractable organics. One MS/MSD sample will be
collected/designated for every 20 or fewer investigative samples per sample matrix (i.e.,
groundwater, soil). Chain of Custody needs to clearly specify which sample is used for MS/MSD.

The general level of the QC effort will be one field duplicate and one field blank for every 10 or
fewer investigative samples. One volatile organic analysis (VOA) trip blank consisting of distilled
deionized ultra pure water will be included along with each shipment of aqueous VOA samples.

4.0 SAMPLING PROCEDURES

4.1 INTRODUCTION

There are a variety of documents providing guidance specifically dedicated to sampling at
hazardous substance sites. This section contains a compilation of general information about
sampling followed by specific information for sampling different media. Through a cooperative
effort by representatives of the various sections and units of the IEPA Bureau of Land, the Bureau
of Land Sampling Procedures Guidance Manual was developed. This manual consists of
sampling procedures for a variety of media and situations. The sampling procedures outlined in
this manual are the compilation of methods which are described in a variety of sampling
documents. A list of references follows each section in the manual.

The objective of sampling is to acquire data which will assist personnel in determining:
¢ the identification of the hazardous substances present at a site (IA, STEP, ESIL, RA)

* the occurrence and extent of hazardous substance migration (IA, STEP, ESI, RA)

¢ the HRS score (1A, STEP, ESI)
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e the presence of contamination at targets (IA, STEP, ESI)
e the nature and depth of contamination (RA)
e the characterization of the waste for disposal (RA)

The data generated from analysis of samples collected during traditional CERCLA investigations
often provides a crucial portion of the evidence used in subsequent litigation and may further be
used in the development of appropriate remedial action alternatives. Furthermore, in the case of
Redevelopment Assessments, sample analysis also provide an idea of the contamination present in
relation to the redevelopment potential of the property. Therefore, certain procedures should be
followed to provide the best information possible. In addition, careful selection of sampling
locations and methods also helps reduce the costs of labor and analytical support.

The following sections contain general sampling information and specific procedural information.

4.2 SAMPLING STRATEGY

The sampling strategy utilized is important in acquiring the type of information needed and
accomplishing the objectives of the investigation. Traditional CERCLA sites normally are
sampled to provide data for HRS, support enforcement, or characterize the site for remedial work.
Brownfield sites normally are sampled to assist in determining the redevelopment potential of the
property by describing the contamination present. These tasks entail different sampling goals and
strategies. Therefore, the design of the sampling strategy must ensure that the samples obtained
will meet the goals of the specific investigation.

For enforcement and HRS scoring it is not necessary to identify all of the hazardous substances or
areas of migration. The general strategy is to sample those areas or containers most likely to give
positive evidence of the most hazardous contamination or chemical suspected to be present.
Similarly, to demonstrate off-site migration, those areas where off-site migration is most probable
are sampled first. Thus, containers to be sampled for evidence of hazardous chemicals are
generally selected on the basis of drum markings or other information indicating hazardous
contents. Stream sediments are sampled in locations of heavy stream deposition, and stream water
samples are collected nearest the point of suspected contaminant entry. Therefore, a biased
sampling approach is used for both legal support and HRS scoring. This approach is contrary to
most established sampling procedures which stress the importance of selecting sampling points
without bias. Furthermore, for site investigations in support of remedial design, thoroughness in
total site characterization is desirable. In such cases, statistically acceptable random sampling
techniques should be used if possible to minimize sample numbers.

For Brownfield RAs, a combination of the above methods are employed. Sampling activities are
designed to identify potential areas of concern and to determine if these areas pose a risk to human
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health and/or the environment. The general strategy is to sample areas of concern which is the
same strategy employed at traditional CERCLA sites. RAs also should characterize the entire site,
meaning that samples should be spread around the site cover all of the different areas. Depending
on the information available, areas of concern will be targeted and the entire area will be
adequately sampled. In some instances, a grid approach to sampling may be used. Generally,
samples are collected from the most contaminated interval and from the deepest interval that
appears to be clean.

4.3. TYPES OF SAMPLES

4.3.1 ENVIRONMENTAL SAMPLES

Environmental samples are normally dilute and do not require the special shipping procedures
used with concentrated samples. (Refer to Section 4.12 for shipping instructions) If there is reason
to believe that particular environmental samples are concentrated or particularly hazardous for any
other reason, they should be shipped as hazardous samples.

4.3.2 HAZARDOUS SAMPLES

These include on-site samples obtained from surface impoundments (lagoons), pits, waste piles
and containers, including drums, tanks, and tank cars. Based upon the best professional
judgement of field personnel, these types of samples may be sub-categorized as either high-or
medium-concentration samples (Refer to Section 4.12 for shipping instructions).

High-concentration hazardous samples include all samples that have no obvious and significant
dilution with water, soil, or any other non-toxic component. Generally these samples are from
containers or fresh spills. Obtaining these samples poses the greatest risk of exposure to
personnel. In addition, U.S. Department of Transportation (DOT) regulations require that samples
be shipped under "worst case" conditions. The samples should be conveyed to a regulated
substances laboratory where they may be safely prepared for further analysis. The CLP does not
analyze high concentration hazardous samples. If high concentration hazardous samples need to
be analyzed a special request for analytical services needs to be made.

Medium-concentration hazardous samples are environmental samples suspected of being heavily
contaminated because they are discolored, turbid, odorous, or from a location suspected to be
highly concentrated (spill location). These samples are shipped in the same manner as high
concentration samples, but should be analyzed only in an environmental laboratory equipped with
an OSHA-approved carcinogen glove box (Policy of EPA for contract laboratories).
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4.4 GENERAL SAMPLING TECHNIQUES

Two types of sampling techniques are generally recognized: grab sampling and composite
sampling (Refer to Sections 4.7, 4.8, and 4.9 for specific applications). A grab sample is taken
over a short period of time, generally less than 15 minutes. Grab sampling is used to characterize
wastes, waste streams, soils and/or sediments at a given time. Grab sampling is frequently
employed for hazardous substance site investigations including CERCLA and Brownfield
investigations.

A composite sample is a combination of individual samples taken over a prolonged period of time
at the same sampling point. This technique is not frequently used in hazardous site investigations;
however, a modification of composite sampling may be used in certain instances. This
modification involves combining samples taken at different locations (pond, lagoon, etc.) into one
sample. This provides a sample composited by location rather than time and may provide useful
data on the average concentration of contaminants or the presence or absence of hazardous
substances in the area. Samples used for volatile organic compound analysis must be grab
samples rather than composite samples. Soil samples for volatile analysis are collected using the
encore sampler. In general, VOC are collected before sampling other parameters.

4.5 WORK PLAN

Site inspections require a work plan which describes the scope of work, details the methodologies
to be utilized, and also includes safety procedures to be followed. A work plan can be adjusted to
suit the activities of the specific investigation, but it should always contain the following elements:

e statement of objectives and goals of the investigation

e site description and summary of background and historical information on the site and
a reference to legal authority to perform the investigation

e investigation methods required to characterize the site including a sampling plan that
indicates sample types, sampling locations, sampling procedures and equipment, and
field quality control

e personnel requirements and team organization

* degree of protective clothing and equipment required as determined by the potential for
exposure and the hazardous nature of the suspected contaminants as described in the
safety plan
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e emergency numbers and locations of emergency facilities

e nonstandard equipment or contract services which may be needed to complete the
investigation

e methods used to control contaminated materials, including decontamination procedures

and storage or disposal requirements including RCRA manifest number for removal if
designated hazardous

e special training requirements
As this list indicates, the work plan allows the investigation team to efficiently schedule such

resources as manpower, equipment, and laboratory services in advance of an investigation. The
work plan is thus an essential tool in the investigation of hazardous substance sites.

4.5.1 SAMPLING PLAN

As part of the work plan for a field investigation that involves sampling, a sampling plan should
be developed that includes the types and number of samples to be taken and the locations of
sampling points. It is recommended that a brief rationale be written for each selected type of
sample and sampling point chosen. This process will help focus the sample selection on the
objective of the field investigation and will help investigators select those points likely to be
representative of hazardous conditions. The importance of using all background and historical
information available to assist in the development of the plan cannot be stressed enough.

The sampling plan should address, but not necessarily be limited to, the following elements:

number of samples to be taken Factors affecting the number of samples required
include the area of the site and sampling goals. In general, a small number of samples are
required to establish contaminant concentration ranges for traditional CERCLA
investigations. Average concentrations are sufficient for enforcement cases, while
concentration ranges are necessary for remedial work. For Brownfield Redevelopment
Assessments, a larger number of samples are necessary to characterize the entire site and
the nature and depths of contamination present.

selection of background sampling points Sampling points beyond the limits of
site contamination, e.g., upwind ambient air samples or upstream surface water
samples, should be identified. This is essential in enforcement cases in order to
document environmental quality in the immediate vicinity that has not been
affected by contaminants on the site.
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sample containers, preservation techniques, sample equipment and field measurement
devices Refer to Sections 4.7 through 4.11.

sample documentation The sample tags, chain-of-custody forms, field logbooks
and photographic equipment necessary to document the sampling process should be
prepared (Refer to Section 4.10).

quality control The number and locations where duplicate samples will taken for
quality control should be identified. The number of field blanks should also be indicated
and prepared. Trip blanks are required for samples collected for volatile organic
compound analysis. One trip blank is required per shipping container. One field blank
should be collected per ten investigative samples.

split samples Preparation should be made to split samples with site/facility
representatives if requested.

analytical services The analyses which will be requested for the samples, based on
background information should be identified, and the laboratory facilities which will
receive the samples should be notified.

sample packaging and shipping Refer to Section 4.12

The most commonly requested analyses are for the substances of the Target Compound List
(TCL) and the Target Analyte List (TAL). These lists include substances which are used in a wide
range of industrial applications, whose presence in the environment has been linked to health-
related effects, and often are found at Superfund sites. The TCL list includes volatile organic
compounds and extractable organic compounds (this includes base/neutral extractables, acid
extractables, and pesticides/PCBs). The TAL includes inorganic compounds (metals and
cyanide). A copy of the lists are provided in Appendix E. It is common to conduct analyses on
parts of the lists depending on previous analytical data and site information that is available. In
addition to these above analytical methods, TCLP are also conducted on metals as part of
Brownfield investigations. This analysis provides to determine the presence of hazardous waste
and, therefore, information on the method of disposal solid waste as defined in Title 35 Subtitle G
of the Illinois Environmental Protection Act.

Even though the Target Compound List and the Target Analyte List are the norm for both
traditional CERCLA investigations and Brownfield investigations, other analyses may be
requested as site-specific information becomes available. For example, dioxin and asbestos
analyses may be necessary. Such analyses are requested through Region V and the SAS process.

Quality control samples are also collected at all sites. It is important to maintain good field
sampling methods to prevent cross contamination and provide for accurate analytical results.
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Generally, one duplicate is taken per matrix for every ten samples, one trip blank is taken per day,
and one field blank per 20 samples is collected. These quality control samples are analyzed for the
same compounds and analytes and by the same methods as described above. The only exception
to this is that the trip blank is only analyzed for volatile organic compounds. Laboratory blanks
and spikes are method-specific and are not included here, but are included in the USEPA CLP
SOWSs. Representative field sampling is important; pH, temperature and conductivity stabilization
is crucial for representative groundwater samples as well as homoginization of soil sample after
VOCs are taken.

4.5.2 SAFETY PLAN

A safety plan should be prepared to an investigation requiring sampling. It is important the safety
plan be kept on-site and easily accessible. It is necessary that the safety plan anticipate and
provide for problems that may occur on-site. The IEPA Office of Chemical Safety reviews all
safety plans before on-site investigations begin.

A safety plan can be adjusted to suit the activities of the specific investigation, but it should
always contain the following elements:

e site description and summary of background and historical information on the site
personnel requirements and team organization

e investigation tasks including the method of sample collection and the sample media

e degree of protective clothing and equipment required as determined by the potential for
exposure and the hazardous nature of the suspected contaminants for each task

o degree of air monitoring
e action levels for upgrading protective clothing and equipment

e chemical properties, symptoms of overexposure, and exposure limits for chemicals
suspected to be present or known to be present on-site

employee training
emergency numbers, locations, and directions of emergency facilities

4.6 FIELD SCREENING TECHNIQUES

Influenced by the newly undertaken Brownfield investigations and in order to provide the most
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and best information from sampling additional screening techniques are conducted at sites. These
techniques are employed during both traditional CERCLA investigations as well as during

Brownfield investigations.

Screening techniques are employed for several purposes including screening the site to determine
the level of safety required for personnel working at the site, to determine which compounds or
groups of compounds are of concern, and to assist in sample location. Air monitoring equipment
should be used as described in the safety plan to protect personnel working on-site. Screening
samples can assist in determining which analytical compounds are of possible concern. Also,
screening samples before collection assists in sample location so that samples are collected from
areas of suspected contamination and not collected from areas in which screening reveal no
contamination. Both of these screening techniques assist in reducing laboratory costs and
maximizing the information obtained from each sample and screening location.

4.6.1 TOXIC VAPOR ANALYZER (TVA)

The Agency utilizes Foxboro TVA-1000 Toxic Vapor Analyzers for ambient air monitoring
situations. The TVA-1000 is an advanced-design, portable, organic/inorganic vapor monitor.
This analyzer uses both a flame ionization detector (FID) and a photoionization detector (PID) to
sample and measure concentrations of gases. The Toxic Vapor Analyzer instrument continuously
monitors the ambient atmosphere. The two detectors each have different methods of detecting
organic vapors, ionization potential and hydrogen flame. Because this instrument has both
detectors combined in a single unit, it allows for the screening of a wide variety of compounds.
This instrument responds to all organic vapors and is nonselective. It responds to toxic and non-
toxic vapors and cannot identify specific compounds. This instrument is used for both health and
safety monitoring as well as sample screening. All Agency TVA’s are calibrated at the
equipment warehouse by a Foxboro Company-trained individual. Calibration is completed prior
to each instrument’s use in the field. The TVA’s PID’s are calibrated with isobutylene, the FID’s
with methane. Both can be calibrated to either parts per million (PPM), parts per billion (PPB), or
percent concentration (%). In the field, however, in many instances, the type of gases or vapors
encountered are unknown so readings cannot be referred to in ppm, ppb, or %. Therefore,
readings are referred to in “units”.

The instruments instruction manual, included in each protective carrying case, describes start-up
procedures; instrument and probe connections, displays, and keypads; procedures for calibrating
the TVA, setting alarm levels, selecting log methods, and instrument maintenance, etc. These
instructions will be followed and adhered to by all operating pesonnel.

Generally, air monitoring is required wherever the possibility of exposure to hazardous substances
exists. The frequency, type of air monitoring, and type of air monitoring instrumentation

necessary to protect personnel is specified in the Site Safety Plan completed by all field personnel
prior to their site visit. TV A readings are utilized to upgrade or downgrade respiratory protection.
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In addition to protection of personnel, the TVA is used in conjunction with sampling of soil and
groundwater and in soil gas sampling when used with the Agency’s Geoprobe. The TVA can be
used for screening potential soil sample locations and screening samples as they are being
collected. Soil in potential sample locations or predesignated locations can be exposed thereby
allowing VOC’s to be released to the air and sampled by the TVA. Locations with the highest
TVA reading would then be formally sampled. The following soil sample screening method is
applicable at both traditional CERCLA investigations and Redevelopment Assessment
investigations to determine, in general, extent and depth of contamination. Soil samples or
screening samples obtained utilizing a hand auger or through the use of the Agency’s Geoprobe
are screened using the same method. Using a hand auger, soil recovered from a certain horizon is
removed from the auger and placed in a clean airtight plastic bag. The bag is then placed in a
warm place for approximately fifteen minutes to allow volatilization of organic compounds that
may be present in the soil. After the fifteen minutes, a TVA probe is inserted into the plastic bag.
Photoionization and Flame Ionization Detector readings are recorded for each bag. This
screening process is repeated for each bag collected from the various horizons at each potential
sample location. These readings are used to assist in determining the depth at which to collect
samples. When utilizing the Geoprobe for obtaining samples or screening samples, four foot cores
are obtained via a polypropylene sleeve inserted within a Macro-Core sampling tube which has
been driven hydraulically to depth then brought to the surface. The sleeve is then removed from
the Macro-Core assembly and cut vertically to allow access to the soil. The cut portion of the
sleeve is kept intact until the TV A probe is brought to the horizon of concern. The cut portion of
the sleeve is then removed, a small cavity is created in the soil at the specific location where
screening is to take place and the TV A probe is carefully inserted into this cavity, being careful
not to contact the soil itself or allow any material to be sucked into the probe. Readings can be
quickly taken at a number of locations in each sleeve obtained. The TVA is also used during soil
boring work as a screening device for air monitoring in the breathing zone and at the soil surface
for measurement of possible contaminants emanating from the borehole. As borings are
advanced the TV A probe is placed in the breathing zone of the individuals operating the boring
equipment. Readings are on a continual basis. Screening associated with measurements of the
borehole at the soil surface are conducted by placing the TV A probe carefully into the opening of
the borehole. In this manor, readings can be obtained from approximately one foot below surface
grade.

Soil gas sampling for screening purposes can be accomplished above the saturated zone through
use of the TVA in conjunction with the Geoprobe. With 1/4 inch inside diameter size 6
polyethylene tubing attached to the TVA’s probe and to the probe rod, it is possible to sample soil
gas through probe rods using, either, an expendable or retractable point. This is completed by
advancing the point and probe rods to a specified depth, retracting the probe rods slightly, and
either leaving the expendable point in place or allowing the retractable point to deploy thereby
allowing soil gas to enter the open lower end of the probe rod. The gas then travels to the TVA
via the poly tubing attached to the first probe rod on the rod string. Lag time from depth to the
TV A depends on the length of tubing being used. If drawing soil gas samples from near the water
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table, care must be taken not to introduce moisture into the unit.

The TVA is also used to screen the area around monitor wells, the air space adjacent to the
monitoring well’s protective casing and the head space of the monitoring well as the well cap is
slightly lifted prior to completely removing the cap. When approaching a monitoring well, the
TVA will be used to screen the ambient air near the well, both, near ground level and in the
breathing zone. When at a monitoring well, a screening of the air immediately adjacent to the
wells protective casing will be completed prior to unlocking the cover of the casing. Once the
cover is unlocked and slightly opened, the probe of the TVA is placed at the opening and used to
screen air inside the casing. When the cover is completely open, the probe of the TVA is placed
adjacent to the well’s cap and used to screen air at this location for possible vapor emanating from
the air space inside the well. The cap would then be lifted slightly and the probe placed into the
head space of the well thereby screening for accumulated vapor. While sampling the
groundwater from a well the TVA is used to continuously monitor ambient air and the breathing
zone area.

The instrument can be set up to be operated either as survey only, in which the instrument displays
measured values but does not store any data, or survey and log, in which the instrument displays
measured values and also stores the information in memory at a rate selected during setup.
Information may then be downloaded at a future time for further analysis.

4.6.2 IMMUNOASSAYS

Immunoassays are analytical methods that use antibodies and enzyme conjugates to detect and
quantify chemical compounds in a sample. Immunoassays rely on a molecule referred to as an
antibody that is developed to have a high degree of affinity for the target compound. The high
specificity and high affinity of the antibody is coupled with a very sensitive colorimetric reaction
that provides a visual result. There are immunoassay methods available for a variety of
compounds including polychlorinated biphenyls, polynuclear aromatic hydrocarbons, benzene,
dioxin, pentachlorophenol, and petroleum hydrocarbons. Immunoassay screening can be
conducted at sites to assist in determining the presence of contamination, to assist in determining
which compounds to select for analytical analyses, and to assist in determining sample locations.

Immunoassay screening can be conducted on soil and groundwater samples and is applicable at
Brownfield investigations as well as traditional CERCLA investigations. Generally, the
immunoassay methods consist of four phases: the extraction and preparation of the samples,
dilution of samples and standards, the immunoassay, and interpretation of results. Every kit
contains everything that is needed to conduct the immunoassay as well as detailed step-by-step
instructions. The results are utilized to determine if contamination is present, which type of
contaminants are present, and where samples should be collected.
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4.6.3 METAL DETECTOR SURVEYS

Geophysical surveys in the form of metal detector surveys are conducted in conjunction with the
assistance of the USEPA Technical Support Section. The purpose of these surveys is to
investigate and determine the presence of metallic scrap or underground tanks. The Geonics
High-Sensitivity Metal Detector, commonly known as an EM61, generates electromagnetic pulses
and measures the response time to determine the presence of metal beneath the surface. A map
can then be produced.

These surveys are very beneficial to Brownfield investigations. The surveys are used to determine
the presence or possible presence of an underground tank. The presence or absence of
underground tanks are important to the redevelopment potential of properties. Also, the
information generated from these surveys can assist in determining potential sample locations and
assist in identifying areas where caution is necessary when digging. Even though these metal
detector surveys have evident advantages For Brownfield investigations, the surveys also can be
beneficial to specific traditional CERCLA investigations.

4.6.4 X-RAY FLUORESCENCE ANALYZER

The Niton 700 Series X-Ray Fluorescence (XRF) is used to test for metals in soil. Applications
include in-situ soil testing, bagged soil sample testing and testing prepared soil samples. In
general, testing methods for bulk media are of two types: field screening (or in-situ testing, bagged
sample testing) and testing prepared samples. It is important to understand your data quality
objectives (DQO) in order to determine the appropriate mix of field screening versus prepared
sample testing.

In-situ testing usually only provides screening level data quality. This is because analytical testing
always requires a uniform, homogeneous sample matrix. Testing directly on the ground does not
ensure this requirement is met. Despite generally providing screening level data quality, in-situ
testing is still a very valuable technique because it is a very rapid testing method. Typical uses of
in-situ testing are to profile an area, to locate sources of contamination, to determine the
boundaries of contamination, or to gather data that will subsequently be used to design a sampling
plan.

Standard Operating Procedure
This procedure follows US EPA draft Method 6200 “Testing Soils and Sediments with field

Portable X-ray Fluorescence Analyzers.” It addresses calibration checks, proper warmup of the
instrument and testing of blank samples.

Turn on instrument for 15 minutes prior to calibration and testing, to allow proper warmup.
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1. Choose the Bulk Sample mode from the Setup screen.
2. Choose “Calibrate and Test” from the Main Menu. In about 1 minute the instrument will finish
its self-calibration, and display “ready to test”.
3. Place a NIST “high” prepared soil sample in the testing platform and perform a one minute
measurement.
(Note: For verifying arsenic calibration, the recommended testing time is four minutes. If
you don’t require arsenic verification, then perform a one-minute test only).
4. At the conclusion of the test, verify that results for the following elements are within the
acceptance ranges shown in Table 1 below.
5. Place the silicon-dioxide sample (blank) in the test stand and perform a one minute test. At the
conclusion of the test, all elements should be reported as “less that limit of detection.”

Table 1
Calibration ranges for 700 Series calibration checks
Element Range (ppm)
Lead 5,100 to 5,900
Zinc 6,300 to 7,500
Copper 2,400 to 3,500
Arsenic 500 to 750

Failure to meet these calibration requirements may indicate a problem with the instrument. If any
of the elements are outside these ranges, reset the instrument and repeat the above procedure. If
the instrument meets the calibration range on the second attempt, begin testing as usual.
Otherwise contact NITON technical support for further instructions.

Provided the XRF meets the above calibration check, but reports a detected element on the silicon
dioxide sample, this indicates contamination on the sampling window. In this case, wipe down
window with a wet tissue or baby wipe, and re-test the silicon dioxide sample.

This re-calibration and check procedure should be repeated every two hours at a minimum. This
procedure should always be performed at the beginning and end of testing as well.

It is always good protocol to perform some independent confirmatory testing of field sampling.

The percentage of confirmation depends on the data quality objectives of the testing. In general,
the percentages outlined above are satisfactory for most testing.

43



(o8

IL EPA QAPP

Table of Contents
Revision#4

January 2003
Page 44 of 107

For comparison of field XRF results to laboratory, never use in-situ testing; always gather samples
and prepare them before testing. Follow the sample preparaton protocol provided above. Send
the same sample analyzed by the XRF to the laboratory for analysis. If you must retain the
sample, then try to split the sample analyzed with XRF, and send a portion of this to the
laboratory.

Analysis of bagged bulk samples

Sometimes it is convenient to collect samples in plastic bags. Without further preparation of the
sample, you can screen the site by testing each bag. Because you are testing through a bag, test
results will tend to be 5-10% lower than test results obtained from direct analysis.

Taking bagged samples

. Before sampling a site, size it up for differences in soil characteristics. Valid results depend on a

sufficient and appropriate selection of sites to sample. Consider the site’s topography, texture,
drainage, color of topsoil, and past use.

. Take a composite sample from each predetermined area. Do not combine samples from areas with

different compositions or history. A composite sample made up of samplings from two distinctly
different areas is not representative of either area.

Mix the sample. If it is too large, reduce the sample. Some techniques for reduction and
homogenization are described in the section on analysis of prepared samples.

. Fill a clean plastic bag with 50-100 grams of soil and close it securely. The accuracy of your

measurements will be limited by the thickness of the plastic in the bag you use. 1 mil-thick
Polyethylene bags offer a reasonable compromise between accurate readings and bag durability.
Label each bag with your name and the location of the sample site.

Testing samples in bags

Shape the bag of soil to form a continuous uniform layer of at least 1 cm. (0.4 inch) thickness.
Place the XRF test guard on the bag. Then follow testing in-situ instructions.

For safety reasons, do not hold bagged bulk samples in your hand during testing. Analysis of
prepared bulk samples

Prepared sample analysis is the most accurate method for determining the concentration of
elements in a bulk medium using ythe XRF. Sample preparation will minimize the effects of
moisture, large particle size and variations in particle size.

A specific sample protocol is recomended. Following this protocol for preparing and testing

samples is vital for achieving a level of accuracy comparable with laboratory results. See Figure 3
for a flow chart of the protocol.
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Preparing bulk samples

The equipment need to prepare samples is included in the XRF kit. Among these are a mortar and
pestle, an electrically powered grinding mill, and several sized-sieves. A flow chart for the
preparation protocol is provided in Figure 3.

The mortar, pestle, and grinding mill may be cleaned with dry paper towels. Water will also clean
the mortar, pestle, and the mill’s container, but be sure each is absolutely dry before you use them
on another sample. The mortar and pestle may be cleansed by grinding clean dry sand in the
mortar. Use the short bristle brushes to clean the sieves. When Soil Grinder blades wear out,
unbolt the worn blades and replace.Protocol to Determine Data Quality of In-situ Testing:

The purpose of this protocol is to determine the amount of sample preparation required to get
quantitative, as opposed to screening level data quality. In general quantitative data quality
requires an accuracy of + 25% with 95% confidence. It is beneficial to minimize sample
preparation when justified. This procedure serves as a guide to cases where sample preparation
can be minimized.

Delineate a region of soil approximately 4” x 4”.
Perform several in-situ tests in this area, and average the results.

Collect the top (approximately) quarter inch of soil from this region and sieve through the 2
mm sieve provided. Thoroughly mix the sieved sample, and place some of the sieved material
into an XRF cup, and perform a test of this sample.

If the results of this prepared sample differ less than 20% with the average in-situ result, this
indicates the soil in this region is reasonably homogenous. The data quality in this case is
probably at the semi-quantitative level, rather than just screening data.

If the results differ by more than 20%, this indicates the soil is not very homogeneous, and
there are serious particle size effects affecting your in-situ measurements.

In this case, sieve the sample through the 250 pm sieve. Mix this sample and place a sub-
sample into an XRF cup for testing. If this result differs from the previous by less than 20%
then this indicates that at a minimum the 2mm sieving is necessary to achieve higher data
quality.

If this result differs by more than 20% from the sample sieved through 2 mm, then particle size
effects are still affecting the XRF result. In this case samples should be sieved through 120
um to assure data quality at the quantitative level. In our experience, sieving through 120 pm
is always adequate to assure a quantitative data quality level.

Soil Sample Preparation Protocol

Fig. 3. Soil sample preparation protocol. This sample preparation protocol should be followed
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whenever you are comparing XRF results to laboratory results. Following this protocol is the only
way to guarantee that the samples being compared have approximately the same level of
contamination present. Without such a preparation protocol there is no basis to compare XRF and
laboratory results.

4.7 WATER SAMPLING METHODS FOR FIELD INVESTIGATIONS

The sampling and analysis of surface water and groundwater are major focal points For a large
number of field investigations of hazardous substance sites. Surface water and groundwater
samples may be necessary to help establish the existence of contamination. Traditional CERCLA
investigations collect groundwater and surface water samples to identify contamination and to
determine migration of contamination to targets. For traditional investigations, the analysis of a
sample taken off-site maybe the initial indicator that the site is a pollution source. Such data
helps investigators identify populations at risk and determine appropriate remedial actions.
Groundwater samples are collected at Brownfield sites to determine the existence and extent of
contamination and to further determine if groundwater remediation is necessary depending on the
redevelopment land use. Surface water samples are generally not collected unless a surface water
body is directly adjacent or is located on site because these investigations are generally limited to
on-site sampling.

Surface water and groundwater samples are usually considered environmental samples, as defined
in Section 4.3.1. There are instances, however, when surface water and groundwater samples may
be more highly concentrated, even to the degree that they may be considered hazardous samples.
The site project manager must decide how such samples should be handled. Visual indicators of
high concentrations include coloration, turbidity, odor, multiphasic layering and spontaneous
formation of precipitates. Field instruments should also be used for this evaluation.

4.7.1 SURFACE WATER SAMPLING

4.7.1.1 SAMPLING LOCATIONS

Prior to sampling, the surface water drainage in and around a site should be characterized
using all available background information, including topographic maps and river basin
studies. The down stream sample is collected first and then work upstream. Air photos
may be used to develop drainage maps which can then be confirmed by initial survey of
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the surface water adjacent to or on a site. An initial survey of potential sampling points is
essential to the development of a sampling plan. Further, it is possible to anticipate any
special equipment or personnel safety requirements which might be necessitated by terrain
or other factors. The initial survey also allows field personnel to identify landmarks which
locate sampling points--a crucial step in maintaining documentation of activities for legal
actfions.

In general, sampling locations include rivers, brooks or streams running through or
adjacent to a site, including those bodies of water which may receive surface runoff or
leachate from a site. Discretion is advised in sampling leachate breakouts, which may have
concentrations of contaminants. Leachate is formed by the mixing of rain water with
wastes buried in the ground. The leachate may then enter groundwater, where it may
remain below the ground surface. In areas were the ground surface slopes steeply away
from the buried wastes, the leachate may "break out” or emerge on the ground surface.
This 1s referred to as a leachate breakout and is typically encountered at landfills. Samples
taken from leachate streams may have to be treated as medium or high concentration
samples depending upon a field evaluation. Other surface water sampling locations
include any adjacent standing bodies of water such a ponds, lakes or swamps which might
be receiving contaminants. (Again, care must be taken in judging the nature of samples
taken from on-site surface impoundments if high concentrations are indicated).

It is also essential to establish the quality of water prior to its contact with the site. Surface
drainage patterns should be carefully studied to determine background sampling locations.
A minimum of one upstream sample is required for streams, although a backgroundsample
should be taken from each surface water source which is a on-site tributary to the primary
stream. For standing bodies of water, a background sample may be obtained from a
similar water body away from the suspected point-source discharge.

Surface water sample locations are dependent upon the type of investigation. Surface
water sampling locations for traditional CERCLA investigations are generally selected on
the basis of the probability they will show contaminants migrating from a site. The most
representative samples in a well-mixed stream are obtained from mid-channel at 0.6 stream
depth. For HRS scoring purposes, however, samples should be taken from the mixing
zone or areas which are most likely to show contamination. Most these samples are grab
samples (Refer to Section 4.4). Surface water bodies will generally not be sampled during
Brownfield investigations unless the water body is located on-site. If a surface water body
is located on-site, appropriate sampling locations are also selected on the most probable

location of impact. As was stated previously, Brownfield investigations are limited to on-
site sampling.
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The number of sampling locations is dependent on a variety of factors, including the size
of a site, the availability of analytical support, and the objectives of the investigation. A
recommended absolute minimum would be two locations, including one background
location. Ideally, additional locations should be sampled, with some locations selected for
taking a duplicate sample, which improves the quality control of the analytical data.

4.7.1.2 SAMPLING PROCEDURES

A wide variety of information is available on sample collection. The IEPA Bureau of
Land has reviewed and compiled this information into a step by step manual on how to
collect samples. Refer to Appendix C, the IEPA Bureau of Land Sampling Procedures
Guidance Manual, For the specific procedure to collect surface water and leachate
samples.

4.7.2 GROUNDWATER SAMPLING

4.7.2.1 SAMPLING LOCATIONS

Existing monitoring wells should be sampled and analyzed first. This will establish the
nature of any contaminants in the groundwater and assist in determining the need for
additional well sampling. If analytical data for the monitoring wells already exists, this
should be evaluated with the other site-specific information to determine the need for
sampling private wells farther away from the site. Existing data may also enable the
investigative team to key on a particular type of contaminant, and thus the amount of
analytical support required can be reduced. However, before monitoring wells at a
hazardous substance site are sampled, the placement of each well should be carefully
evaluated for 1ts potential of producing a highly concentrated sample. Such samples
require attention to personnel protection and may require the use of respirators. Also, it
may be necessary to ship concentrated samples to a laboratory capable of handling
hazardous samples.

It is important to locate a well or wells to provide a background (upgradient) groundwater
sample. This may be accomplished by studying available hydrological data about the
direction of groundwater flow near a site, but may require the use of geophysical
techniques and the installation of additional monitoring wells.

The obvious location of groundwater sampling locations for Brownfield investigations are
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monitoring wells if they are present. More often than not monitoring wells are not present,
and groundwater samples are collected from beneath the site with power equipment.
Groundwater samples are collected during these investigations as follows: one or more
samples directly below or down gradient of areas of concern (e.g. former location of a dry
cleaner, etc.) and one in an up gradient area. These samples are collected with the use of a
Geoprobe or a back hoe (Refer to Section 4.9). Again, Brownfield investigations generally
collect samples only from the site. Therefore, no residential samples from private wells or
municipal wells will be collected.

4.7.2.2 SAMPLING PROCEDURES

A wide variety of information is available on sample collection. The IEPA Bureau of
Land has reviewed and compiled this information into a step by step manual on how to
collect samples. Refer to Appendix C, the [EPA Bureau of Land Sampling

Procedures Guidance Manual, For the specific procedure to collect groundwater samples
from monitoring wells and private or residential wells. Groundwater samples may also be
collected with the Geoprobe. The procedure for collecting a groundwater sample using the
Geoprobe is also contained in Appendix C. Since the completion of this manual the
USEPA has decided to implement new guidance. This guidance endorses using low flow
sampling methods and not filtering the sample unless absolutely necessary. This document
has been attached in Appendix D for easy reference.

4.8 SOIL AND SEDIMENT SAMPLING METHODS

The analysis of soil and sediment present at a site can provide valuable information about the
existence and extent of contaminant migration. Vertical contaminant movement may occur
through soil strata into the groundwater resulting in the lateral transport of pollutants. Surface
water can transport contaminants directly or as bound complexes with soil or other solids.

Many of the soil and sediment samples taken during the field investigation to determine the
presence of contamination and/or the migration of contamination are grab samples. (Refer to
Section 4.4 for a definition of types of samples.) However, it is possible to use a modification of
composite sampling to obtain useful data about contamination over a wide area and still control
analytical costs.

It is important that field personnel determine whether soil or sediment samples require handling as
hazardous (concentrated) or environmental samples. Factors such as weathering and dilution of
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soil by sun and rain turbulence of surface water, and permeability of soil will affect the
concentration of contaminants in a given sample.

4.8.1 SOIL SAMPLING

4.8.1.1 SAMPLING LOCATIONS

Surface and subsurface samples may be used not only to identify contaminants, but also to
evaluate the role of soil types in influencing the migration of contaminants. Generally, for
both traditional CERCLA investigations and Brownfield investigations, surface soil
samples are collected from areas where spills and/or leaks of contaminants may have
occurred or in locations where the potential for contamination is high (i.e. next to building
locations, loading areas, tanks, etc.). Investigators can determine these areas can be
determined from site records or photographs or on direct observation of stained soils or
areas lacking vegetation. However, oftentimes at Brownfield investigations sample
locations are also selected based on the concept of sampling to characterize the entire site,
especially if grid sampling is conducted. In this case, all sample locations may not be
selected based on evidence of previous contamination. (It should be noted, however, that
in all instances samples will be collected from the depth at each sample location that
revealed potential contamination through field screening).

As in any sampling program, it is advisable to obtain an off-site, theoretically
uncontaminated surface soil sample to establish background levels of analyzed chemicals.
This 1s especially important if contamination with heavy metals is suspected because they
occur naturally.

Approach For Surface Samples

Depending on the area to be sampled, the information desired and the analytical support
available, investigators may take several approaches. First, the total area of study may be
divided into a grid pattern to identify samples with a specific location. Second, if the area
of study is large, and if complete characterization is required, a random sampling approach
may be used to reduce sample numbers. In this instance, the area is grid and sample
locations are determined randomly. Low areas, discolored areas or odorous areas may be
the best sampling locations. Third, a large study area can also be divided into grids and
sotl combined from several randomly chosen locations within that grid. This soil then
constitutes one sample. The first two grid sampling techniques are commonly employed at
large Brownfield investigations. However, for HRS sampling, only the top two feet of soil
and those samples which tend to maximize the score are collected.
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Any combination of the above approaches may be employed to characterize contamination
over a large area. The number of samples required to produce statistically vahd data is
impossible to determine beforehand since it depends on the variability in the analytical
results. In certain instances a small-scale sampling program may be required to estimate
data variability.

Sampling Approach For Subsurface Soil Samples

Subsurface soil samples indicate the extent of contaminant penetration into the soil and
also provide a means to evaluate the effect of soil type distribution on contaminant
migration. Either hand-operated or power equipment can be used, depending on the extent
of the investigation.

An important safety factor to consider in subsurface sampling is the avoidance of buried
containers, pockets of highly concentrated material, and buried utility lines. A thorough
background information search should be completed before obtaining subsurface samples.
Before obtaining subsurface samples by hand, at a minimum, a metal detector survey
should be performed. Metal detector surveys are almost usually conducted during
Brownfield investigations to determine the presence of buried materials. The presence of
buried tanks and materials is important in providing information when collecting deep
subsurface samples with power equipment as well as in determining the redevelopment
potential of property. However, when collecting deeper subsurface samples with power
equipment, the local utilities should be contacted to locate underground utility lines. If
funds are available, a survey using ground-penetrating radar is suggested before boring
with power equipment. Most Brownfield investigations require the use of power
equipment such as the Geoprobe and a backhoe to collect deep subsurface samples to assist

in describing the nature of contamination at depth beneath the site and above the water
table.

Locations for subsurface soil samples can be chosen on the basis of such background
information as areas of past waste storage, the waste handling practices which may have
given rise to contaminated soil, and geological survey information. Visual inspection of
the study area may also help. If a large study area is involved or information about the
entire area is needed as with Brownfield investigations, a random sampling approach
similar to the types outlined above may be also be employed. any available hydrological

data on seasonal water table levels and regional groundwater flow patterns should also be
obtained.
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4.8.1.2 SAMPLING PROCEDURES

Note:

A wide variety of information is available on sample collection. The IEPA Bureau of
Land has reviewed and compiled this information into a step by step manual on how to
collect samples. Refer to Appendix C, the IEPA Bureau of Land Sampling

Procedures Guidance Manual for the specific procedure to collect soil and subsurface
samples. It should be noted that in some instances, primarily during Brownfield
investigations, a backhoe is used to open the hole and the sample is then collected
following the procedure for collecting a sample with a hand auger. Subsurface samples
may also be collected with the use of the Geoprobe (Refer to Section 4.9).

Disposable En Core Sampler

Sampling Procedures

1. En Core Sampler is a single use device. It cannot be cleaned and/or reused.

2. En Core Sampler is designed to store soil. Do not use En Core Sampler to store
solvent or free product.

3. En Core Sampler must be used with En Core T-Handle and/or En Core Extrusion Tool
exclusively.

Using the En Core T-Handle

1. Before taking the sample hold the coring body and plunger rod down until a small o-
ring rests against the tabs. This will ensure that the plunger moves freely.

2. Depress the locking lever on the In Core T-Handle. Place coring body, plunger end
first, into the open end of the T-Handle, aligning the slots on the coring body with the two
locking pins in the T-Handle, twist the coring body clockwise. The lock pins will be
completely in the coring body slots. Check to ensure sampler is locked in and the sampler
is ready for use.

Collecting the Sample

3. Turn the T-Handle with T-up and coring body down. This positions plunger bottom
flush with bottom of the coring body. Ensure that the plunger body is in position. Using
the T-Handle, push the sampler in soil until the coring body is full. When full a small o-
ring will be centered in the T-Handle viewing hole. Wipe excess soil from the coring body
exterior.

4. C.ap the coring body while it is still on the T-Handle. Push the cap over the flat area of
the ridge. Push and twist the cap to lock both arms in place. Cap must be seated properly
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to seal the sampler. On incorrectly capped samplers, the caps will appear to be crooked
and locking arms not fully secured to ridge.

Preparing Sampler For Shipment

5. Remove the capped Sampler by depressing the locking lever on the T-Handle while
twisting and pulling the sampler from the T-Handle.

6. Lock plunger by rotating the extended plunger rod fully counter-clockwise until wings
rest firmly against tabs.

7. Attach applicable CLP tag directly to the Sampler.
8. Return full En Core Sampler to zipper bag and seal bag.

9. Attach CLP label directly to the zipper bag, place on ice and ship the Sampler the same
day of collection

4.8.2 SEDIMENT SAMPLES

4.8.2.1 SAMPLING LOCATIONS

Sediment samples are valuable for locating pollutants of low water solubility and high soil
binding affinity where surface waters might show trace quantities of contaminants, thus
leading investigators to believe that an off-site contaminant migration problem is minor,
the analysis of sediments might show otherwise. The sample that is most down gradiant is
to be sampled first. Heavy metals and high molecular weight halogenated

hydrocarbons are examples of contaminant groups which might be found in greater
concentrations in sediments.

Sediment sample locations are dependent upon the type of investigation. Sediment
sampling locations for traditional CERCLA investigations are generally selected on the
basis of the probability they will show contaminants migrating from a site. Therefore, for
HRS scoring purposes samples should be taken from areas which are most likely to show
contamination. Most these samples are grab samples (Refer to Section 6.4). Sediment
samples are collected during Brownfield investigations if a water body is located on-site or
if an impoundment or a lagoon is present on-site. If a surface water body, impoundment,
or lagoon is located on-site, appropriate sampling locations are also selected on the most
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probable location of impact. As was stated previously, Brownfield investigations are
limited to on-site sampling. (It is important to note that the sediments obtained from
surface impoundments, such as lagoons, which are suspected to be highly concentrated are
to be handled and treated as hazardous samples).

The number of sampling locations is dependent on a variety of factors, including the size
of a site, the availability of analytical support, and the objectives of the investigation. A
recommended absolute minimum would be two locations, including one background
location. Ideally, additional locations should be sampled, with some locations selected for
taking a duplicate sample, which improves the quality control of the analytical data.

A background sediment sample should be obtained from sediments upstream from the
suspected point source for running water and from sediments away from the suspected
point source for standing surface water. In cases of high contamination of small bodies of
standing water, it may be impossible to find a background sample. The analysis of
background sediments attempts to establish the contribution of the source to pollution
levels in the area. This is especially important if contamination with heavy metals is
suspected because they occur naturally.

4.8.2.2 SAMPLING PROCEDURES

A wide variety of information is available on sample collection. The IEPA Bureau of
Land has reviewed and compiled this information into a step by step manual on how to
collect samples. Refer to Appendix C, the IEPA Bureau of Land Sampling Procedures
Guidance Manual, for the specific procedure to collect sediment samples. Specific
procedures for collecting samples from impoundments or lagoons is also contained in
Appendix C.

4.9 SAMPLING WITH THE GEOPROBE

4.9.1

METHOD SUMMARY

The Geoprobe™ sampling device is used to collect soil, soil-gas and groundwater samples
at specific depths below ground surface (BGS). The Geoprobe ™ is hydraulically powered
and is mounted in a customized four-wheel drive vehicle. The base of the sampling device
is positioned on the ground over the sampling location and the vehicle is hydraulically
raised on the base. As the weight of the vehicle is transferred to the probe, the probe is
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pushed into the ground. A built-in hammer mechanism allows the probe to be driven
through dense materials. Maximum depth penetration under favorable circumstances is
about 50 feet.

Soil samples are collected with a specially-designed sample tube. The sample tube is
pushed and/or vibrated to a specified depth (approximately one foot above the intended
sample interval). The interior plug of the sample tube is removed by inserting small-
diameter threaded rods. The sample tube is then driven an additional foot to collect the
samples. The probe sections and sample tube are then withdrawn and the sample is
extruded from the tube into sample jars.

Soil gas can be collected in two ways. One method involves withdrawing a sample
directly from the probe rods, after evacuating a sufficient volume of air from the probe
rods. The other method involves collecting a sample through tubing attached by an
adaptor to the bottom probe section. Correctly used, the latter method provides more
reliable results.

Slotted lengths of probe can be used to collect groundwater samples if the probe rods can
be driven to the water table. Groundwater samples are collected using either a peristaltic
pump or a small bailer.

INTERFERENCES AND POTENTIAL PROBLEMS

A preliminary site survey should identify areas to be avoided with the truck. All
underground utilities should be located and avoided during sampling. Begin sampling
activities with an adequate fuel supply.

Decontamination of sampling tubes, probe rods, adaptors, non-expendable points and other
equipment that contacts the soil is necessary to prevent cross-contamination of samples.
Please refer to Section 4.13 for details concerning decontamination procedures. During
sampling, the bottom portion and outside of the sampling tubes can be contaminated with
soil from other depth intervals. Care must be taken to prevent soil which does not
represent the sampled interval from being incorporated into the sample. Excess soil should
be carefully wiped from the outside surface of the sampling tube and the bottom 3 inches
of the sample should be discarded before extruding the sample into a sample jar.

Obtaining sufficient volume of soil for multiple analyses from one sample location may
present a problem. The Geoprobe™ soil sampling system recovers a limited volume of

55



4.9.3

IL. EPA QAPP

Table of Contents
Revision#4

January 2003
Page 56 of 107

soil and it is not possible to reenter the same hole and collect additional soil. When
multiple analyses are to be performed on soil samples collected with the Geoprobe™, it is
important that the relative importance of the analyses be identified. Identifying the order
of importance will ensure that the limited sample volume will be used for the most crucial
analyses.

EQUIPMENT/APPARATUS

Sampling with the Geoprobe™ involves use of the equipment listed below. Some of the
equipment is used for all sample types, others are specific to soil (S), soil gas (SG), or
groundwater (GW) as noted.

o Geoprobe™ sampling device

o Threaded probe rods (36", 24", and 12" lengths)
o Drive Caps

. Pull Caps

o Rod Extractor

. Expendable Point Holders

o Expendable Drive Points
. Solid Drive Points

o Extension Rods

o Extension Rod Couplers
. Extension Rod Handle

. Hammer Anvil

. Hammer Latch

o Hammer Latch Tool

. Drill Steels

o Carbide-Tipped Drill Bit

o Mill-Slotted Well Point (GW)

) Threaded Drive Point (GW)

o Well Mini-Bailer (GW)

o Tubing Bottom Check Valve (GW)
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. 3/8" O.D. Low Density Polyethylene Tubing (GW, SG)
| Gas Sampling Adaptor and Cap (SG)

. Teflon Tape
. Neoprene "O" - Rings (SG)
o Vacuum System (mounted in vehicle) (SG)

. Piston Tip (S)

. Piston Rod (S)

o Piston Stop (S)

° Sample Tube (11.5" in length) (S)

o Vinyl Ends Caps (S)

o Sample Extruder (S)

o Extruder Pistons (Wooden Dowels) (S)
o Wire Brush

° Brush Adapters

o Cleaning Brush (Bottle)

HEALTH AND SAFETY

The following is a list of health and safety precautions which specifically apply to
Geoprobe™ operation.

1. Always put vehicle in "neutral” and set the emergency brake before engaging
remote ignition.

2. If vehicle is parked on a loose or soft surface, do not fully raise rear of vehicle with

probe foot, as vehicle may fall or move.

3. Always extend the probe unit out from the vehicle and deploy the foot to clear

vehicle roof line before folding the probe unit out.

4. Operators should wear OSHA approved steel-toed shoes and keep feet clear of

probe foot.
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Operator should wear ANSI approved hard hats.

Only one person shall be responsible for operating the hydraulic system. In most
situations, an assistant is necessary to complete assembly and disassembly of probe
rods and accessories.

Never place hands on top of a rod while it is under the machine.

Turn off the hydraulic system while changing rods, inserting the hammer anvil, or
attaching accessories.

Operator must stand on the control side of the probe machine, clear of the probe
foot and mast, while operating controls.

Wear safety glasses at all times during the operation of this machine.

Never continue to exert downward pressure on the probe rods when the probe foot
has risen six inches off the ground.

Never exert enough downward pressure on a probe rod so as to lift the rear tires of
the vehicle off the ground.

Always remove the hammer anvil or other tool from the machine before folding the
machine to the horizontal position.

The vehicle catalytic converter is hot and may present a fire hazard when operating
over dry grass or combustibles.

Geoprobe™ operators must wear ear protection. OSHA approved ear protection
for sound levels exceeding 85 dba is recommended.

Locations of buried or underground utilities and services must be known before
starting to drill or probe.
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17. Shut down the hydraulic system and stop the vehicle engine before attempting to
clean or service the equipment.

18.  Exercise extreme caution when using extruder pistons (wooden dowels) to extrude
soil from sample tubes. Soil in the sample tube may be compacted to the point that
the extruder piston will break or shatter before it will push the sample out.

19. A dry chemical fire extinguisher (Type ABC) should be kept with the vehicle at all
times.

4.9.5 PROCEDURES

Portions of the following sections have been condensed from the Model 5400
Geoprobe™ Operations Manual(1). Refer to this manual for more detailed
information concerning equipment specifications, general maintenance, tools,
throttle control, clutch pump, GSK-58 Hammer, and trouble-shooting. A copy of
this manual will be maintained with the Geoprobe™.

PREPARATION

1. Determine extent of the sampling effort, sample matrices to be collected,
and types and amounts of equipment and supplies required to complete the
sampling effort.

2. Obtain and organize necessary sampling and monitoring equipment.

3. Decontaminate or pre-clean equipment, and ensure that it is in working
order.

4. Perform a general site survey prior to site entry in accordance with the site-

specific Health and Safety Plan.

5. Use stakes or flagging to identify and mark all sampling locations. All
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sample locations should be cleared for utilities prior to sampling.

SETUP OF GEOPROBE™

1.

Back carrier vehicle to probing location.
Shift the vehicle to park and shut off ignition.
Set parking brake.

Attach exhaust hoses so exhaust blows downwind of the sampling location
(this is particularly important during soil gas sampling).

Start engine using the remote ignition at the Geoprobe™ operator position.

Activate hydraulic system by turning on the Electrical Control Switch
located on the Geoprobe'™ electrical control panel. When positioning the
probe, always use the SLOW speed. The SLOW speed switch is located on
the hydraulic control panel.

Important: Check for clearance on vehicle roof before folding Geoprobe™
out of the carrier vehicle.

Laterally extend the Geoprobe™ from the vehicle as far as possible by
pulling the EXTEND control lever toward the back of the vehicle while the
Geoprobe™ is horizontal.

Using the FOOT control, lower the Derrick Slide so it is below cylinder (A)
before folding the Geoprobe™ out of the carrier vehicle. This will ensure
clearance at the roof of the vehicle.

Use the FOLD, FOOT, and EXTEND controls to place GeoprobeTM to the
exact probing location.
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Using the FOLD control, adjust the long axis of the probe cylinder so that it
is perpendicular (visually) to the ground surface.

Using the FOOT control, put the weight of the vehicle on the probe unit.
Do not raise the rear of the vehicle more than six inches.

Important: Keep rear vehicle wheels on the ground surface when transferring
the weight of the vehicle to the probe unit. Otherwise, vehicle may shift when
probing begins.

12.

When the probe axis is vertical and the weight of the vehicle 1s on the probe
unit, probing is ready to begin.

DRILLING THROUGH SURFACE PAVEMENT OR CONCRETE

Position carrier vehicle to drilling location.

Fold unit out of carrier vehicle.

Deactivate hydraulics.

Insert carbide-tipped drill bit into hammer.

Activate HAMMER ROTATION control by turning knob counter-
clockwise. This allows the drill bit to rotate when the HAMMER control is
pressed.

Press down on HAMMER control to activate counterclockwise rotation.

Both the HAMMER control and the PROBE control must be used when
drilling through the surface. Fully depress the HAMMER control, and
incrementally lower the bit gradually into the pavement by periodically
depressing the PROBE control.
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8. When the surface has been penetrated, turn the HAMMER Control Valve
knob clockwise to deactivate hammer rotation and remove the drill bit from
the HAMMER.

Important: Be sure to deactivate the rotary action before driving probe rods.

PROBING
1. Position the carrier vehicle to the desired sampling location and set the
vehicle parking brake.

2. Deploy Geoprobe ™ Sampling Device.

3. Make sure the hydraulic system is turned off.

4. Thread the drive cap onto the male end of the probe rod.

5. Thread an expendable point holder onto the other end of the first probe rod.
6. Slip an expendable drive point into point holder.

7. Position the leading probe rod with expendable drive point in the center of

the derrick foot and directly below the hammer anvil.

Important: Positioning the first probe rod is critical in order to drive the
probe rod vertically. Therefore, both the probe rod and the probe cylinder
shaft must be in the vertical position.

8. To begin probing, activate the hydraulics and push the PROBE Control
downward. Many times the probe rods can be advanced using only the
weight of the carrier vehicle. When this is the case, only the PROBE
control is used.
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Important: When advancing rods, always keep the probe rods parallel to the
probe cylinder shaft. This is done by making minor adjustments with the
FOLD control. Failure to keep probe rods parallel to probe cylinder shaft
may result in broken rods and increased difficulty in achieving desired
sampling depth.

PROBING -PERCUSSION HAMMER

The percussion hammer must be used in situations where the weight of the vehicle
is not sufficient to advance the probe rods.

1. Make sure the Hammer Rotation Valve is closed.

2. Using the PROBE control to advance the rod, press down the HAMMER
control to allow percussion to drive the rods.

Important: Always keep static weight on the probe rod or the rod will vibrate
and chatter while you are hammering, causing rod threads to fracture and
break.

3. Keep the hammer tight to the drive cap so the rod will not vibrate.

4. Periodically stop hammering and check if the probe rods can be advanced
by pushing only.

5. Any time the downward progress of the probe rods is refused, the derrick

foot may lift off of the ground surface. When this happens, reduce pressure
on the PROBE control. Do not allow the foot to rise more than six inches
off the ground or the vehicle's wheels may lift off the ground surface,
causing the vehicle to shift.

6. As the derrick foot 1s raised off the ground surface, the probe cylinder may

not be in a perpendicular position. If this happens, use the FOLD control to
correct the probe cylinder position.

PROBING - ADDING RODS
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1. Standard probe rods are four feet in length. If the desired depth is more
than four feet, another rod must be threaded onto the rod that has been
driven into the ground. In order to ensure a vacuum-tight seal (soil-gas
sampling), two wraps of teflon tape around the thread is recommended.

2. Using the PROBE control, raise the probe cylinder as high as possible.

Important: Always deactivate hydraulics when adding rods.

3. Deactivate hydraulics.

4. Unthread the drive cap from the probe rod that is in the ground.

Wrap teflon tape around the threads.

6. Thread the drive cap onto the male end of the next probe rod to be used.

7. After threading the drive cap onto the rod to be added, thread the rod onto
the probe rod that has been driven into the ground. Make sure threads have
been teflon taped. Continue probing.

8. Continue these steps until the desired sampling depth has been reached.
PROBING/PULLING RODS
1. Once the probe rods have been driven to depth, they can also be pulled

using the Geoprobe™ Machine.
2. Turn off the hydraulics.
3. Replace the drive cap from the last probe rod driven with a pull cap.

4. Lift up the hammer latch.
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Activate the hydraulics.

Hold down on the PROBE control, and move the probe cylinder down until
the latch can be closed over the pull cap.

Important: If the latch will not close over the pull cap, adjust the derrick
assembly by using the extend control. This will allow you to center the pull
cap directly below the hammer latch.

7.

Retract the probe rods by pulling up on the PROBE control.

Important: Do not raise the probe cylinder all the way when pulling probe
rods or it will be impossible to detach a rod that has been pulled out.
However, it is necessary to raise the probe cylinder far enough to allow the
next probe section to be pulled.

10.

11.

12.

13.

14.

15.

After retracting the first probe rod, lower the probe cylinder only slightly to
ease the pressure off of the hammer latch.

If necessary, attach a clamping device to the base of the rods where it meets
the ground to prevent rods from falling back into the hole.

Raise the hammer latch.

Hold the PROBE control up and raise the probe cylinder as high as
possible.

Unthread the pull cap from the retracted rod.

Unthread the retracted rod.

Thread the pull cap onto the next rod that is to be pulled.

Continue these steps until all the rods are retracted from the hole.
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Decontaminate all portions of the equipment that have been in contact with
the soil, soil gas and groundwater.

SOIL GAS SAMPLING WITHOUT INTERIOR TUBING

1.

Follow the procedures previously outlined for Geoprobe operation.

Thread on pull cap to end of probe rod.

Retract rod approximately six inches. Retraction of the rod disengages
expendable drive point and allows for soil vapor to enter rod.

Unthread pull cap and replace it with a gas sampling cap. Cap is furnished
with barbed hose connector.

Important: Shut engine off before taking sample (exhaust fumes can cause
faulty sample data).

Turn vacuum pump on and allow vacuum to build in tank.

Open line control valve. For each rod used, purge 300 liters of volume.
Example: Three rods used =900 liters = .900 on gauge.

After achieving sufficient purge volume, close valve and allow sample line
pressure gauge to return to zero. This returns sample train to atmospheric
pressure.

The vapor sample can now be taken.

1. Pinch hose near gas sampling cap to prevent any outside vapors
from entering the rods.

2. Insert syringe needle into center of barbed hose connector and
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withdraw vapor sample.

9. To maintain suction at the sampling location, periodically drain the vacuum
tank.

10.  To remove rods, follow procedures as previously outlined.

CALCULATIONS

Calculating Vapor Purge Volume for Soil-Gas Sampling without Interior Tubing

Volume of Air to be Purged (Liters) = 300 x Number of Rods in the Ground

Volume in Liters/1000 = Reading on Vacuum Pump
Instrument Gauge

SOIL GAS SAMPLING WITH POST-RUN TUBING (PRT)

l. Follow procedures outlined in Sections 7.1 through 7.6.

2. Retract rod approximately six inches. Retraction of rod disengages
expendable drive point and allows for soil vapor to enter rod.

3. Remove pull cap from the end of the probe rod.
4. Position the GeoprobeTM to allow room to work.

5. Secure PRT Tubing Adapter with "O" - Ring to selected tubing.

6. Insert the adapter end of the tubing down the inside diameter of the probe
rods.
7. Feed the tubing down the hole until it hits bottom on the expendable point

holder. Cut the tubing approximately two feet from the top probe rod.
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8. Grasp excess tubing and apply some downward pressure while turning it in
a counter-clockwise motion to engage the adapter threads with the
expendable point holder.

9. Pull up lightly on the tubing to test engagement of threads.

10. Connect the outer end of the tubing to silicon tubing and vacuum hose (or
other sampling apparatus).

11. Follow the appropriate sampling procedure to collect a soil-gas sample.

12. After collecting a sample, disconnect the tubing from the vacuum hose or
sampling system.

13.  Pull up firmly on the tubing until it releases from the adapter at the bottom
of the hole.
14. Extract the probe rods from the ground and recover the expendable point

holder with the attached adapter.

15. Inspect the "O"-ring at the base of the adapter to verify that proper sealing
was achieved during sampling. The "O"-ring should be compressed.

Note: If the "O"-ring is not compressed, vapors from within the probe
sections may have been collected rather than vapors from the intended sample
interval.

SOIL SAMPLING
1. Follow the procedures previously outlined for Geoprobe operation.
2. Assemble soil-sampling tube.

1. Thread piston rod into piston tip.
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2. Insert piston tip into sample tube, seating piston tip into cutting edge
of sample tube.

Thread drive head into threaded end of sample tube.

4. Thread piston stop pin into drive head. Stop pin should be tightened
with wrench so that it exerts pressure against the piston rod.

Attach assembled sampler onto leading probe rod.

Drive the sampler with the attached probe rods to the top of the interval to
be sampled.

Move probe unit back from the top of the probe rods to allow work room.

Remove drive cap and lower extension rods into inside diameter of probe
rods using couplers to join rods together.

Attach extension rod handle to top extension rod.

Rotate extension rod handle clockwise until the leading extension rod is
threaded into the piston stop downhole.

Continue to rotate extension rod handle clockwise until reverse-threaded
stop-pin has disengaged from the drive head.

Remove extension rods and attached stop-pin from the probe rods.
Replace drive cap onto top probe rod.

Mark the top probe rod with a marker or tape at the appropriate distance
above the ground surface (dependent on sample tube length).

Drive probe rods and sampler the designated distance. Be careful not to
overdrive the sampler which could compact the soil sample in the tube,
making it difficult to extrude.
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Important: Documentation of sample location should include both surface
and subsurface identifiers. Example: Correct Method - Sample Location S-6,
12.0' - 13.0". Incorrect Method - Sample Location S-6, 12.0'.

14.

15.

16.

17.

18.

Retract probe rods from the hole and recover the sample tube. Inspect the
sample tube to confirm that a sample was recovered.

Disassemble sampler. Remove all parts.
Position extruder rack on the foot of the Geoprobe™ derrick.
Insert sample tube into extruder rack with the cutting end up.

Position the extruder piston (wood dowel) and push sample out of the tube
using the PROBE control on the Geoprobe ™. Collect the sample as it is
extruded in an appropriate sample container.

Caution: use care when performing this task. Apply downward pressure
gradually. Use of excessive force could result in injury to operator or damage
to tools. Make sure proper diameter extruder piston is used.

19.  To remove rods, follow procedures previously outlined for Geoprobe use.

GROUNDWATER SAMPLING

L. Follow the instructions for probing found in Section 4.9.5 with the
following exception: the Mill-Slotted Well Rod with attached threaded
drive point should be the first section probed into the ground. Multiple
sections of mill-slotted well rods can be used to provide a greater vertical
section into which groundwater can flow.

2. Probe to a depth at which groundwater is expected.
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3. Remove Drive Cap and insert an electric water-level indicator to determine

if water has entered the slotted sections of probe rod.

4. If water is not detected in the probe rods, replace the drive cap and continue
probing. Stop after each additional probe length and determine if
groundwater has entered the slotted rods.

5. After the probe rods have been driven into the saturated zone, sufficient
time should be allowed for the water level in the probe rods to stabilize.

Note: It will be difficult if not impossible to collect a groundwater sample in
aquifer material small enough to pass through the slots (<0.02 inch diameter).

6. Groundwater samples will be collected with a low-flow peristaltic pump for
all samples taken from the ground surface to a depth of twenty-eight feet. A
twenty-millimeter Mini-Baler will be utilized for all groundwater samples
collected below the depth of twenty-eight feet.

When the low-flow peristaltic pump is used in conjunction with the
Geoprobe sampling device, the methods of determining groundwater
stabilization include: 1) groundwater clarity 2) pH/conductivity/water
temperature 3) pH test strips 4) draw-down of the well. The amount of
groundwater purged from the Geoprobe sampling device will be determined
by one of the previously mentioned stabilization criteria. The sampler will
not collect the groundwater sample until groundwater conditions have
stabilized within the sampling device.

Sample fractions will be collected in the following order: volatile
organics, semi-volatiles, and inorganics. Peristaltic pump rates are
normally determined by groundwater recharge to the geoprobe
sampling device and the fraction being sampled. Volatiles will be
collected using the lowest possible flow rate of the perastalic pump
while the remaining fractions will be collected using the medium flow
rate.

Important: Documentation of sample location should include both surface
and subsurface identifiers. Example: Sample Location GW-6, 17'-21' bgs,
water level in probe rods is 17 feet bgs, and the leading section of probe rod is
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21 feet bgs. The water sample is from this zone, not from 17 feet bgs or 21 feet
bgs.

7. Remove rods following the procedures previously outlined for the
Geoprobe

4.9.6 SAMPLING LOCATIONS

Sample locations are generally selected on the basis of the probability they will show
contaminants or contaminants migrating from a site. For both traditional CERCLA
investigations and Brownfield investigations, soil samples are generally located in areas of
suspected contamination. However, during Brownfield investigations, soil samples may be
collected from areas to ensure that the entire area is covered or as part of a grid sampling
approach. For both investigations, groundwater samples are collected in areas of suspected
contamination or from a location down gradient of these areas to determine if
contamination 1s present and if it is migrating. Samples collected with the Geoprobe are
grab samples (Refer to Section 4.4). Again, it is important that field personnel determine
whether samples require handling as hazardous (concentrated) or environmental samples.

As in any sampling program, it 1s advisable to obtain an off-site, theoretically
uncontaminated samples to establish background levels of analyzed chemicals.

4.9.7 SAMPLING PROCEDURES

A wide variety of information is available on sample collection. The IEPA Bureau of
Land has reviewed and compiled this information into a step by step manual on how to
collect samples. Refer to Appendix C, the IEPA Bureau of Land Sampling Procedures
Guidance Manual, for the specific procedure to collect soil and groundwater samples using
the Geoprobe.

The above sections contain specific sampling procedures for collecting groundwater,

surface water, sediments, and soil samples. In general, most of the samples collected for
traditional CERCLA investigations as well as Brownfield investigations will be from the
media described in this section. However, there may be instances in which samples may
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need to be collected from a drum, tank, container, etc. In these instances refer to the
Bureau of Land Sampling Procedures Guidance Manual which is contained in Appendix C.

4.10 FIELD MEASUREMENTS AND OBSERVATIONS

While sampling, several quick field measurements and observations should be made and entered
into a log book to help in interpreting the analytical data. The following are suggested field
measurements and observations which should be noted in the field logbook:

pertinent weather factors such as temperature, wind velocity and precipitation

a sketch of the area indicating sample locations and depths, and site conditions.

screening information such as TVA readings and Immunoassay results

specific measurements of the sample location from permanent objects

sample characteristics such as odor, color, composition, and turbidity.

sample depth

date and time of sample collection

evidence of dead or stressed vegetation or animals

stream characteristics such as stagnation or mixing which might affect the distribution
or volatilization of contaminants in the water

dissolved oxygen content of water sampled

depth of stream or pond average (This may be limited to estimates, especially if access
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is restricted to the shoreline. If using a sounding device, such as a graduated pole,
perform this after samples have been obtained).

e flow rate of stream Estimate cross-sectional area from depth and width of stream. The
cross-sectional area may be estimated by assuming that it is a triangle and using the
formula A= (%) BC, where:

A = cross-sectional area

B = width of stream

C = depth of stream at deepest point

Multiply this area by velocity For a rough approximation of flow rate.
e water temperature, pH, and conductivity at point and time of sampling

o total depth well, diameter of well, depth to water, amount purged, and well integrity

e photo location and direction

4.11 CONTAINERS, CLEANING OF CONTAINERS, AND SAMPLE PRESERVATION

Table 6-1 specifies the recommended type and size of containers, number of containers, and
sample preservation and holding times for site assessments. The container specifications listed are
taken from “Specifications and Guidance for Contaminant-Free Sample Containers” EPA540/R-
93/051, December 1992. The sample bottles the Division of Laboratories provides for use in the
Site Assessment Program meet the specifications in EPA540/R-93/051.

Table 4-2 specifies the sample containers and holding times for samples collected for the Site
Assessment Program.

4.12 SAMPLE PACKAGING AND SHIPPING

All state and Federal regulations regarding environmental sample packaging and shipping should
be followed. Samples should be shipped according to the U.S. Department of Transportation
(DOT) regulations. Sample ID and numbering will be according to procedures outlined in
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Appendix H.

Samples to be packaged and shipped must follow these requirements:

check all lids to make sure they are tight and will not leak

fill out label with a water-proof marker and place on each sample container; a clear
piece of tape may be placed over the label to ensure it will remain on the jar (Refer to

Section 5.2)

fill out a sample tag with a water-proof marker for each sample container and tie or
attach to the sample containers (Refer to Section 5.2 ) (IEPA laboratories and
Brownfield Assessments going to CRL or CLP do not require tags for sample
containers)

enclose the sample container in a clear plastic bag making sure the sample tag and label
are visible (IEPA laboratories do not require that the samples be placed in plastic bags)

any samples suspected to be hazardous or of medium/high concentration must be
enclosed in a metal paint can with a clipped or sealable lid (paint cans) with absorbent
material around the sample container in the can

pack the samples in ice (a bag of ice that is double bagged in garbage bags may be
placed on top of the samples especially in warm weather) in a clean waterproof
hard plastic ice cooler

fill the remainder of the cooler with an absorbent packing material like Styrofoam or
bubble wrap. '

place the top copy of the chain-of-custody forms in a plastic bag for CRL labs and the
bottom two copies for CLP labs. The IEPA labs get the top copy also. Securely fasten
forms to the lid of each cooler (IEPA laboratories have different chain-of-custody
forms).

place the chain-of-custody seals on the outside of the coolers across the top and sides
so that it cannot be opened without breaking the seal
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o fill out an air bill and ship samples overnight through a commercial carrier (Federal
Express). For CRL and CLP, add a 3rd party airbill for return of the coolers.

e Please note: Encore sampling tubes should be shipped daily

4.13 SAMPLING EQUIPMENT DECONTAMINATION

This section provides a description of the methods used for preventing, minimizing, or limiting
cross-contamination of samples due to inappropriate or inadequate equipment decontamination
and to provide general guidelines for developing decontamination procedures for sampling
equipment to be used during investigations for National Priorities List (NPL) sites.

These are standard (1.e. typically applicable) operating procedures which may be varied or
changed as required, dependent upon site conditions, equipment limitation, or limitations imposed
by the procedure. In all instances, the ultimate procedures employed should be documented and
associated with the final report.

4.13.1 METHOD SUMMARY

Removing or neutralizing contaminants from equipment minimizes the likelihood of
sample cross contamination, reduces or eliminates transfer of contaminants to clean areas,
and prevents the mixing of incompatible substances.

Gross contamination can be removed by physical decontamination procedures. These
abrasive and non-abrasive methods include the use of brushes, and high and low pressure
water cleaning.

The first step, a soap and water wash, removes all visible particulate matter and residual
oils and grease. This may be preceded by a steam or high pressure water wash to facilitate
residuals removal. The second step involves a tap water rinse and a distilled/deionized
water rinse to remove the detergent. A final distilled/deionized water rinse is performed.
This rinse removes any residual traces of the solvent.
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The decontamination procedure involves the following steps:

Physical removal
Non-phosphate detergent wash
Tap water rinse
Distilled/deionized water rinse
Air dry

ANEE o

Modifications to the standard procedure should be documented in the site specific work
plan or subsequent report.

INTERFERENCES AND POTENTIAL PROBLEMS

. The use of distilled/deionized water commonly available from commercial vendors
may be acceptable for decontamination of sampling equipment provided that it has
been verified by laboratory analysis to be analyte free (specifically for the
contaminants of concern).

. The use of an untreated potable water supply is not an acceptable substitute for tap
water. Tap water may be used from any municipal or industrial water treatment
system.

EQUIPMENT/APPARATUS

Decontamination equipment, materials, and supplies are generally selected based on
availability. Other considerations include the ease of decontaminating or disposing of the
equipment. Most equipment and supplies can be easily procured. For example, soft-bristle
scrub brushes or long-handled bottle brushes can be used to remove contaminants. Large
galvanized wash tubs, stock tanks, or buckets can hold wash and rinse solutions.

Children's wading pools can also be used. Large plastic garbage cans or other similar
containers lined with plastic bags can help segregate contaminated equipment.
Contaminated liquid can be stored temporarily in metal or plastic cans or drums.

77



IL EPA QAPP

Table of Contents
Revision#4

January 2003
Page 78 of 107

The following standard materials and equipment are recommended for decontamination
activities:

4.13.3.1 Decontamination Solutions

Non-phosphate detergent
Tap water

Distilled or deionized water

4.13.3.2 Decontamination Tools/Supplies

Long and short handled brushes
Bottle brushes

Drop cloth/plastic sheeting

Paper towels

Plastic or galvanized tubs or buckets

Pressurized sprayers (H,0O)

4.13.3.3 Health and Safety Equipment

Appropriate personal protective equipment (i.e., safety glasses or splash shield,
appropriate gloves, aprons or coveralls, respirator, emergency eye wash)

4.13.3.4 Waste Disposal

Trash bags
Trash containers
55-gallon drums

Metal/plastic buckets/containers for storage and disposal of
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decontamination solutions

PROCEDURES

As part of the health and safety plan, a decontamination plan should be developed and
reviewed. The plan should contain information such as the decontamination equipment
needed and appropriate decontamination methods.

Procedures can also be established to minimize the potential for contamination. This may
include: (1) work practices that minimize contact with potential contaminants; (2) using
remote sampling techniques; (2) avoiding laying down equipment in areas of obvious
contamination; and (3) use of disposable sampling equipment.

DECONTAMINATION METHODS

All samples and equipment leaving the contaminated area of a site must be decontaminated
to remove any contamination that may have adhered to equipment. Decontamination
methods will remove contaminants by flushing or other physical action. Physical
decontamination techniques can be grouped into two categories: abrasive methods and
non-abrasive methods, as follows:

Abrasive Cleaning Methods

Abrasive cleaning methods work by rubbing and wearing away the top layer of the
surface containing the contaminant. The mechanical abrasive cleaning method is
the most commonly used at hazardous waste sites.

Mechanical methods of decontamination include using metal or nylon brushes.
The amount and type of contaminants removed will vary with the hardness of
bristles, length of time brushed, degree of brush contact, degree of contamination,

nature of the surface being cleaned, and degree of contaminant adherence to the
surface.
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Non-Abrasive Cleaning Methods

Non-abrasive cleaning methods work by forcing the contaminant off a surface with
pressure. In general, the equipment surface is not removed using non-abrasive
methods.

Low-Pressure Water

This method consists of a container which is filled with water. The user
pumps air out of the container to create a vacuum. A slender nozzle and
hose allow the user to spray in hard-to-reach places.

High-Pressure Water

This method consists of a high-pressure pump, an operator controlled
directional nozzle, and a high-pressure hose. Operating pressure usually
ranges from 340 to 680 atmospheres (atm) and flow rates usually range
from 20 to 140 liters per minute.

Rinsing
A final rinse with deionized water is performed

Damp Cloth Removal

In some instances, due to sensitive, non-waterproof equipment or due to
the unlikelihood of equipment being contaminated, it is not necessary to
conduct an extensive decontamination procedure. For example, air
sampling pumps hooked on a fence, placed on a drum, or wrapped in plastic
bags are not likely to become heavily contaminated. A damp cloth should
be used to wipe off contaminants which may have adhered to equipment
through airborne contaminants or from surfaces upon which the equipment
was set.

4.13.6 Field Sampling Equipment Decontamination Procedures
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The decontamination area is setup so that the first station is used to clean the most
contaminated item. It progresses to the last station where the least contaminated
item is cleaned. Ideally, the contamination should decrease as the equipment
progresses from one area to another.

A site is typically divided up into the following boundaries: Hot Zone or Exclusion
Zone (EZ), the Contamination Reduction Zone (CRZ), and the Support or Safe
Zone (SZ). The decontamination area should be setup in the CRZ. The CRZ
controls access into and out of the exclusion zone and confines decontamination
activities to a limited area. The size of the decontamination area depends on the
number of stations in the decontamination process, overall dimensions of the work
zones, and amount of space available at the site.

Anyone in the CRZ should be wearing the level of protection designated for the
decontamination crew. Sampling and monitoring equipment and sampling
supplies are all maintained outside of the CRZ. Personnel don their equipment
away from the CRZ

Decontamination Setup and Procedures

Starting with the most contaminated station, the decontamination setup should be
as follows:

Step 1 Physical Removal With Brushes And A Wash Basin

Prior to setting up Station 3, place plastic sheeting on the ground to cover
areas under Station 3 through Station 10.

Fill a wash basin, a large bucket, or child's swimming pool with non-
phosphate detergent and tap water. Several bottle and bristle brushes to
physically remove contamination should be dedicated to this station .
Approximately 10 - 50 gallons of water may be required initially depending
upon the amount of equipment to decontaminate and the amount of gross
contamination.

Step 2 Water Basin(Optional)
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Fill a wash basin, a large bucket, or child's swimming pool with tap water.
Several bottle and bristle brushes should be dedicated to this station.
Approximately 10 - 50 gallons of water may be required initially depending
upon the amount of equipment to decontaminate and the amount of gross
contamination.

Step 3 Physical Removal With A High-Pressure Washer (Optional)

As indicated in 4.13.5, a high-pressure wash may be required for
compounds which are difficult to remove by washing with brushes. The
elevated temperature of the water from the high-pressure washers 1s
excellent at removing greasy/oily compounds. High pressure washers
require water and electricity.

A decontamination pad may be required for the high-pressure wash area.
An example of a wash pad may consist of an approximately 1 1/2 foot-deep
basin lined with plastic sheeting and sloped to a sump at one corner. A
layer of sand can be placed over the plastic and the basin is filled with
gravel or shell. The sump is also lined with visqueen and a barrel is placed
in the hole to prevent collapse. A sump pump is used to remove the water
from the sump for transfer into a drum.

Typically heavy machinery is decontaminated at the end of the day unless
site sampling requires that the machinery be decontaminated frequently. A
separate decontamination pad may be required for heavy equipment.

Step 4 Low-Pressure Spravers

Fill a low-pressure sprayer with distilled/deionized water. Provide a 5-
gallon bucket or basin to contain the water during the rinsing process.
Approximately 10-20 gallons of water may be required initially depending
upon the amount of equipment to decontaminate and the amount of gross
contamination.

Step 5 Clean Equipment Drop

Lay a clean piece of plastic sheeting over the bottom plastic layer. This will
allow easy removal of the plastic in the event that it becomes dirty.
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4.13.7 POST DECONTAMINATION PROCEDURES

1. Collect high-pressure pad and heavy equipment decontamination
area liquid and waste and store in appropriate drum or container. A
sump pump can aid in the collection process. Refer to the
Department of Transportation (DOT) requirements for appropriate
containers based on the contaminant of concern.

2. Collect high-pressure pad and heavy equipment decontamination
area solid waste and store in appropriate drum or container. Refer to
the DOT requirements for appropriate containers based on the
contaminant of concern.

3. Empty soap and water liquid wastes from basins and buckets and
store in appropriate drum or container. Refer to the DOT
requirements for appropriate containers based on the contaminant of
concern.

4. Using low-pressure sprayers, rinse basins, and brushes. Place liquid
generated from this process into the wash water rinse container.

5. Place all solid waste materials generated from the decontamination
area (i.e., gloves and plastic sheeting, etc.) in an approved DOT
drum. Refer to the DOT requirements for appropriate containers
based on the contaminant of concern.

6. Write appropriate labels for waste and make arrangements for
disposal. Consult DOT regulations for the appropriate label for each
drum generated from the decontamination process.

4.13.8 QUALITY ASSURANCE/QUALITY CONTROL

A rinsate blank is one specific type of quality control sample associated with the field
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decontamination process. This sample will provide information on the effectiveness of the
decontamination process employed in the field. Rinsate blanks are samples obtained by
running analyte free water over decontaminated sampling equipment to test for residual
contamination. The blank water is collected in containers for handling, shipment, and
analysis. These samples are treated identical to samples collected that day. A rinsate
blank is used to assess cross contamination brought about by improper decontamination
procedures. If sampling equipment requires the use of plastic tubing it should be disposed
of as contaminated and replaced with clean tubing before additional sampling occurs.

4.13.9 DATA VALIDATION

Results of quality control samples will be evaluated for contamination. This information
will be utilized to qualify the environmental sample results in accordance with the project's
data quality objectives.

4.13.10HEALTH AND SAFETY

When working with potentially hazardous materials, follow OSHA, U.S. EPA, corporate,
and other applicable health and safety procedures.

Safety considerations should be addressed when using abrasive and non-abrasive
decontamination equipment. Maximum air pressure produced by abrasive equipment
could cause physical injury. Displaced material requires control mechanisms.

Material generated from decontamination activities requires proper handling, storage, and
disposal. Personal Protective Equipment may be required for these activities.

4.14 INVESTIGATION-DERIVED WASTES

If investigation-derived wastes (IDW) are RCRA nonhazardous soil or water, they should be
left on-site unless other circumstances require off-site disposal. The nature of the wastes should
be assessed by applying best professional judgement, using readily available information about the
site. This information may include manifests, storage records, preliminary assessments, and
results of earlier studies that may have been conducted and are available to the Agency. Direct
observation of the IDW for discoloration, odor, or other indicators of contamination should also be
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considered.

If the IDW are nonhazardous, the Project Manager must determine procedures for handling IDW
on-site and notify the site owner in the site access agreement form that IDW such as soil cuttings
and water will be left on-site. The on-site handling options available to the Project Manager when
IDW are RCRA nonhazardous are the following:

1. For soil cuttings:
a. Spread around the well
b. Put back into the boring
c. Dispose of at the site’s TDU

2. For groundwater:
a. Pour onto ground next to the well to allow infiltration
b. Dispose of at the site’s TDU

3. For decontaminated PPE
a. Double bag and deposit in the site or EPA dumpster, or in any municipal landfill
b. Dispose of at the site’s TDU

If IDW are considered RCRA non-hazardous due to lack of information on the waste hazard, the
inspection team should have an alternative plan for handling IDW if field conditions indicate that
these wastes are hazardous. In such a case, the Project Manager should be prepared to make
arrangements to obtain containers for collecting groundwater, decontamination waste, and/or soil
cuttings.

If IDW consist of RCRA hazardous soils that pose no immediate threat to human health and
the environment, the Project Manager should plan on leaving it on-site until it can be properly
disposed of in accordance with 35 TAC Parts 722 and 809 for off-site removal.

IDW should be disposed off-site in the following situations:

1. They are RCRA hazardous water
2. They are RCRA hazardous soil that may pose a substantial risk if left at the site
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3. They are RCRA hazardous PPE and DE

4. Leaving them on-site would create increased risk at the site.

The IEPA expects that complying with this guidance will limit on-site storage to, at most, the time
required to complete any testing (usually less than 6 weeks) required by subcontractors in order to
arrange for transportation. In most cases, this will not result in exceeding the regulatory 90 day
storage time for quantities greater than 1,000 kg/month regardless of the quantity of IDW. In
cases where the regulatory 90 day storage time for quantities greater than 1,000 kg/month is
exceeded, the Project Manager must initiate a bidding process to remove IDW wastes off-site and
a permit is not required.

4.15 CALIBRATION OF SAMPLING EQUIPMENT

This group of equipment provides a significant amount of actual field data and associated quality
control problems. Included in this group are pH meters, water conductivity meters, thermometers,
toxic vapor analyzer, combustible gas meters, geophysical equipment, and water level indicators
(M scopes). Proper care and maintenance is essential. In addition, proper calibration and
operational experience is required to assure valid data.

Each instrument in this group comes with an instruction manual detailing the procedures and
theory of operation, calibration procedures, and frequency and maintenance requirements. Quality
control measures For these instruments include performance of required maintenance, operational
checks, and established calibration schedules. These items should be recorded in a logbook for
each piece of equipment.

The major problems encountered with this equipment are:

failure to calibrate equipment prior to use

e inexperience in operating the equipment

inability to assure proper functioning of equipment

improper cleaning and maintenance of the equipment
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An obvious solution to these problems is to provide training to the individuals using the
equipment. Since this is not always possible, another solution is to maintain a comprehensive
manual containing the manufacturer's instruction manuals for all the equipment. Each team could
then review the appropriate equipment instructions prior to use. This information is kept at the
IEPA warehouse with the equipment. In some cases, access to the operations manual also allows
inexperienced individuals to successfully operate the instruments. It is recommended that an
experienced individual oversee the novice.

To ensure proper calibration, each instrument should be tagged with a label indicating when
calibration is required. In the case of simple instruments such as pH, conductivity, and
combustible gas meters, these would calibrated before each use. Appropriate calibration standards
should be stored with the instruments. In this way, the necessary calibration materials are taken to
the field with the instruments. The calibration data, together with the field data are then recorded
in the logbook.

To insure that instruments are operating properly, several solutions are available. These include:
e proper calibration as above
e having a supply of appropriate batteries For the units
e having properly charged batteries where replacement is impractical

¢ using a solvent-based marker to check organic vapor analyzers and combustible gas
detectors

e breathing on an oxygen monitor to produce a meter response

Additionally, some instruments use Ni-Cad or Gel-Cell rechargeable batteries. The Ni-Cad units
need to be cycled from fully charged to deep discharge monthly to insure stable charging
characteristics and maximum battery life. The Gel-Cell batteries, however, should never be deep
discharged as they will never hold a full charge again. this will significantly reduce field use and
can lead to erratic data. Gel-Cells should be kept on charge when not in use.
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5.0 SAMPLE CUSTODY

5.1 INTRODUCTION

A sample is in someone’s custody if it is in their physical possession, it is in their view after being
in their physical possession, it is in their physical possession and secured so that it cannot be
tampered, it is kept in a secured area restricted to authorized personnel only. There are two types
of custody, field custody and laboratory custody.

5.2 FIELD CUSTODY

Samples should always be kept in possession in the field. This task is normally assigned to the
field person responsible for the chain-of-custody procedures. The US EPA CLP laboratories,
CRL, CLP and IL EPA laboratories are used for analyzing samples and have different chain of
custody forms. Appendix G provides samples of the sample tags, labels and chain-of-custody
forms that are used in the US EPA CLP. Appendix C provides samples of the chain-of-custody
forms that are used for the IL EPA laboratories.

Following is a list of procedures to follow in order to provide appropriate chain-of-custody.

- complete label with a water-proof marker and place on each sample container; a clear
piece of tape may be placed over the label to ensure it will remain on the jar (Refer to
Appendix F, different labs have different labels ); proper labeling will prevent
misidentification of samples. The Brownfield Redevelopment Assessments do not need
the sample tag

- complete a sample tag with a water-proof marker for each sample container and tie or
attach to the sample containers (Refer to Appendix E). IEPA laboratory samples and

Brownfield Assessments going to CLP or CRL do not require tags for sample containers
(Refer to Appendix C).

- enclose the sample container in a clear plastic bag making sure the sample tag and label
are visible (IEPA laboratories do not require that the samples be placed in plastic bags)
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-complete the chain-of-custody record for each sample (different labs require different

forms)

- have the sampler sign, date, write the seal time, and write the seal numbers on the
chain-of-custody record

- each time the samples are transferred from the custody of one person to another, the
chain-of-custody record should reflect this action via a signature on the sheet

- complete two separate chain-of-custody records, if the sample is going to two different
laboratories

- place the chain-of-custody seals on the outside of the coolers across the top and sides so
that it cannot be opened without breaking the seal and ship according to the procedures
outlined in Section 4.12

5.3 LABORATORY CUSTODY

The laboratory responsibility for sample security and integrity begins with the delivery of the
samples to the laboratory.

= Sample collectors or messengers bring samples to the reception room.

* The messenger lines up samples on the receiving table with the
appropriate sample report form filled out containing the
necessary information to identify the sample.

e Laboratory personnel check coding on sample containers to

ensure that samples are properly coordinated with the report
forms.
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Laboratory numbers are assigned to the report form and these
numbers are plainly marked on the appropriate sample
containers.

Collectors/messengers are asked to wait until numbering is
completed as a further check on sample integrity.

Laboratory personnel sign for each sample on the appropriate
report form and at this time notes on the report any deviations
from sample preservation procedures.

Sample information is logged into a computer.

Sample distribution in the laboratory is carried out by the
receiving section to ensure that samples are sent to proper areas
for analyses.

All laboratories are locked at the end of the day.

Samples are retained in the laboratory, if requested, until the
final report is submitted or litigation has been completed.

If required, facilities are available for securing samples under
lock and key.

"Raw" data books must include the method used to make the
measurement, the date of the measurement, the analyst's
signature, the observed value, all calculations and the result.
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e If automated equipment is used with results printed out on
digitizer tape, the digitizer tapes are to be numbered, filed and
become a permanent raw data record. Cross-reference should be
made between the tape numbering system, the sample number and
the notebook system so the original tape can be retrieved as
required. The analyst must sign and date these charts.

o If observations are recorded on a strip chart, calculations can be
performed and the result can be written on the strip chart. Peaks
for each sample number must be identified, using the sample
number and/or standard concentration values. Strip charts are
numbered and filed in a secure location as a permanent location
record. The analyst must sign and date these charts.

e When containers, samples, or extracts are transferred from one
laboratory to another, the appropriate chain-of-custody sign
out/in protocol must be used. Samples or extracts should be
shipped in sealed containers, where necessary, following the
appropriate DOT regulations.

5.4 FINAL EVIDENCE FILE

Once the data package equivalent to CLP requirements are prepared and sent to the IEPA, a copy
of the same data package is retained at the laboratory. The IEPA QA officer and site assessment
staff assess the data package and then the data is stored in the Division of Land Pollution file until

further use. CRL maintains the original CLP and CRL data and the IEPA Site Assessment Unit
maintains field notes.

REFERENCES - SECTION 5.0

Environmental Protection Agency, 1995. Sampler’s Guide to the Contract Laboratory. OSWER
Directive 9240.0-01D EPA/540 P-90 006.

Environmental Protection Agency, Office of Emergency and Remedial Response, January, 1991.
User’s Guide to the Contract Laboratory Program. (OSWER Directive 9240.0-01D).
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6.0 CALIBRATION PROCEDURE AND FREQUENCY

6.1 Laboratory Instrument Calibration

The samples collected by the Site Assessment Program are analyzed by the USEPA CLP, by the
IEPA Division of Laboratories, and by the USEPA Region 5 CRL. For the Program the IEPA
utilizes the USEPA CLP SOWs for RAS equivalent analyses. ALL non-RAS sample analyses 1s
obtained from the USEPA Region 5.

Calibration Procedures & Frequency for RAS and SAS analysis

The CLP calibration procedure and frequencies are specified in the CLP organic and
inorganic SOWs.

SAS Calibration Procedures & Frequency

The SASs calibration procedures and frequency are specified in the SASs request.

CRL Calibration Procedures and Frequency

The CRL calibration procedures and frequency are specified in the CRL organic and
inorganic SOPs.

6.2 Field Instrument Calibration

XRF Calibration Procedures & Frequency

The XRF calibration procedures and frequency are specified in the XRF SOP.

TVA Calibration Procedures & Frequency

The TV A calibration procedures and frequency are specified in " : 50 0
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7.0 ANALYTICAL PROCEDURES

The samples collected by the Site Assessment Program are analyzed by the USEPA CLP, by the
IEPA Division of Laboratories, and by the USEPA Region 5 CRL. For the Program the IEPA
utilizes the USEPA CLP SOWs for RAS equivalent analyses. ALL non-RAS sample analyses is
obtained from the USEPA Region 5 and/or IEPA. When the IEPA lab is used, a copy of their
SOP’s should be included in the sampling plan. CRL will follow their own internal SOP’s which
will contain the analytical procedures.

Routine Analvtical Services Laboratory Procedures (RAS)

All samples for CLP TCL VOAs and semivolatiles and CLP TAL inorganic (total metals and
cyanide) will be analyzed according to analytical procedures set forth in the U.S. EPA CLP RAS
SOW (OLMO03.1) for organics analysis, and RAS SOW (ILM04.0) for inorganic analysis RAS
SOW (OLC03.2). See Appendix E.

Special Analytical Services Laboratory Procedures (SAS)

The analytical procedures to be used for performing the SAS analyses are described in the SAS
requests obtained from Region 5. The SAS requests specified calibration procedures, frequency of
calibration, and the internal quality control checks required for each analysis.
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8.0 DATA REDUCTION VALIDATION and REPORTING

All samples collected for will be sent to the CLP Laboratory, the IEPA Laboratories, or CRL.
Data reduction, evaluation, and reporting for samples analyzed by the CLP or the IEPA performed
according to specifications outlined in the CLP RAS SOW (OLMO03.1) or the most current for the
organics and SOW (ILM04.0), OLC03.2 or the most current version for inorganics. Then, if the
USEPA CLP is used data will be sent to the EPA, Region 5 for data validation, if the IEPA
Laboratories are used data will be sent to the IEPA Division of laboratories/Quality Assurance
Section for validation, if the CRL is used data reduction will be performed according to
specification outlined in the CRL SOP by CRL.

Data resulting from SAS request will be reduced, evaluated and reported as described above
unless special procedures are given in the actual SAS request.

8.1 Data Validation

Data validation procedures shall be performed for laboratory operations as described
below:

8.1.1 Procedures to Validate Laboratory Data

USEPA Contract Laboratory Program National Functional Guidelines for Organic and
Inorganic Data Review, February 1994, procedures will be followed to validate USEPA
CLP RAS analyses or IEPA generated CLP RAS equivalent analyses. Validation of CRL
and SAS data will follow Region 5 and/or CRL validation SOPs. Most CLP data for Site
Assessments and Redevelopment Assessments will be performed by CADRE. A full
manual review can be requested and performed for certain sensitive sites (i.e. NPL
listings).

8.2 Data Reporting

Data reporting procedures shall be carried out for laboratory operations as indicated below:
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8.2.1 Laboratory Data Reporting

The task of reporting laboratory data (to the U.S. EPA) begins after the validation
activity has been concluded. The IEPA Division of Laboratories Quality
Assurance Section Manager oversees the final review of the report summaries and
case narratives to determine whether the report meets program requirements. In
addition to the record of chain-of-custody, the report format shall consist of the
following:

1. Case Narrative:

- Date of issuance

- Laboratory analysis performed

- Any deviations from intended analytical strategy
- Laboratory batch number

- Numbers of samples and respective matrices

- Quality control procedures utilized and also references to the
acceptance criteria

- Laboratory report contents

- Project name and number

- Condition of samples 'as-received'

- Discussion of whether or not sample holding times were met

- Discussion of technical problems or other observations which may
have created analytical difficulties

- Discussion of any laboratory quality control checks which failed to
meet project criteria

- Signature of the Laboratory QA Manager

2. Chemistry Data Package

- Case narrative for each analyzed batch of samples

- Summary page indicating dates of analyses for samples and
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laboratory quality control checks

Cross referencing of laboratory sample to project sample
identification numbers

Data qualifiers to be used should be adequately described

Sample preparation and analyses for samples

Sample results

Raw data for sample results and laboratory quality control samples

Results of (dated) initial and continuing calibration checks, and
GC/MS tuning results

Matrix spike and matrix spike duplicate recoveries, laboratory
control samples, method blank results, calibration check
compounds, and system performance check compound results

Labeled (and dated) chromatograms/spectra of sample results and
laboratory quality control checks

Results of tentatively identified compounds
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9.0 INTERNAL QUALITY CONTROL CHECKS

9.1 USEPA CLP RAS and IEPA CLP RAS Equivalent Internal Quality
Control Checks

Internal quality control procedures for RAS from the CLP are specified in the Statement of Works
(SOWs) for organics and inorganics, or in the method description of SOPs. These specifications
include the types of QC checks required (method blanks, reagent/preparation blanks, matrix spike
and matrix spike duplicates, calibration standards, internal standards, surrogate standards, the
frequency of each audit, the specific calibration check standards, laboratory duplicate/replicate
analysis), compounds and concentrations to be used, and the quality control acceptance criteria for
these audits.

9.2 USEPA Region 5 CRL Internal Quality Control Checks

Internal quality control checks will be followed according to CRL SOPs.

9.3 SAS INTERNAL QUALITY CONTROL CHECKS

Quality control checks for SAS are identified in the QC requirements Section of the SAS requests
developed at the time of sampling
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10.0 PERFORMANCE and SYSTEM AUDITS

Performance and system audits of both field and laboratory activities will be conducted to verify
that sampling and analysis are performed in accordance with the procedures established in the
field sampling plan and QAPP. The audits of field and laboratory activities include two
independent parts: internal and external audits.

10.1 Field Performance and System Audits

10.1.1 Internal Field Audits

10.1.1.1 Internal Field Audit Responsibilities

Internal audits of field activities including sampling and field measurements will be
conducted by the site project manager.

10.1.1.2 Internal Field Audit Frequency

These audits will verify that all established procedures are being followed. Internal
field audits will be conducted at least once at the beginning of the site sample
collection activities.

10.1.1.3 Internal Field Audit Procedures

The audits will include examination of field sampling records, field instrument
operating records, sample collection, handling and packaging in compliance with
the established procedures, maintenance of quality assurance procedures, chain-of-
custody, etc. The audits will involve review of field measurement records,
instrumentation calibration records, and sample documentation.
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10.1.2 External Field Audits

10.1.2.1 External Field Audit Responsibilities

External field audits may be conducted by the U.S. EPA Region 5.

10.1.2.2 External Field Audit Frequency

External field audits may be conducted any time during the field operations. These
audits may or may not be announced and are at the descretion of the U.S. EPA
Region 5.

10.1.2.3 Overview of the External Field Audit Process

External field audits will be conduted according to the field activity information
presented in the QAPP.

10.2 Laboratorv Performance and Svstems Audits

10.2.1 Contract Laboratory Program Laboratories

The Contract Laboratory Program (CLP) Routine Analytical Services laboratories are
audited on a regular basis by US EPA. The US EPA EMSL-Las Vegas conducts the
system audits of the CLP labaratories on an annual basis and conduct performance audits
on a quarterly basis. The system audits, which will include examination of laboratory
documentation on sample receiving, sample log-in, sample storage, chain of custody
procedures, sample preparation and analysis, instrument operating records, etc. The
performance audits will consist of sending performance evaluation (PE) samples to CLP
laboratories for on-going assessment of laboratory precision and accuracy. The analytical
results of the analysis of PE samples are evaluated by US EPA to ensure that the laboratory
maintain a good performance.
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10.2.1.1 Internal Laboratory Audits

10.2.1.1.1 Internal Laboratory Audit Responsibilities

The internal laboratory audit will be conducted by the QA Officer.

10.2.1.1.2 Internal L.ab Audit Frequency

The internal lab system audits will be done on an annual basis while the
internal lab performance audits will be conducted on a quarterly basis.

10.2.1.1.3 Internal L.ab Audit Procedures

The internal lab system audits will include an examination of lab
documentation on sample receiving, sample log-in, sample storage, chain of
custody procedures, sample preparation and analysis, instrument operating
records, etc. The performance audits will involve preparing blind QC
samples and submitting them along with project samples to the laboratory
for analysis throughout the project. The QA Officer will evaluate the
analytical results of these blind performance samples to ensure the
laboratory maintains acceptable QC performance.

10.2.2 IL EPA Laboratory Program Laboratories

10.2.2.1 Internal IL EPA Laboratory Audits

Internal system audits will consist of an annual assessment of the laboratories'
quality assurance systems, good laboratory practices, and method performance to
assure program requirements are followed. The internal system audit will be
conducted by the QA officer within each of the State laboratories. If any negative
findings are determined, they will be reported to the unit supervisor and/or
Laboratory manager and the Division Quality Assurance Officer.
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11.0 PREVENTATIVE MAINTENANCE PROCEDURES AND SCHEDULES

Maintenance of the equipment is an important part of every laboratory operation. In the Division
of Laboratories, the responsibility of routine care lies with the analysts using the instruments.
Every manufacturer furnishes an instrument maintenance manual. These are kept on file in each
laboratory for frequent reference. Repairs which cannot be performed are contracted to the
manufacturer's servicemen. The analytical balances are checked annually under service contracts.
In addition, the organic laboratory has a full-time Laboratory Equipment Specialist who takes care
of most of the problems.

Preventive maintenance procedures are described in detail in the Quality Assurance Manuals for
each laboratory dated September, 1981. A summary of the procedures used in the Champaign and
Springfield laboratories is shown in Tables 13-1 and 13-2.

Preventive maintenance procedures for field equipment are as follows:

A Temperature/pH/Specific Conductance meter maintenance includes routine cleaning,
replacement of batteries as needed and electrode reconditioning as needed.

B. Combustible Gas/O, Detector maintenance includes cleaning as needed and battery and
sensor replacement as necessary.

C. HN, - Photo-Ionization Detector maintenance includes cleaning as needed, lamps replaced

as necessary and calibration with span gases provided by the manufacturer following lamp
replacement.
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12.0 SPECIFIC PROCEDURES USED to ASSESS DATA PRECISION,
ACCURACY and COMPLETENESS

12.1 Accuracy Assessment

In order to assure the accuracy of the analytical procedures, an environmental sample will be
randomly selected from each sample shipment received at the laboratory, and spiked with a known
amount of the analyte or analytes to be evaluated. In general, a sample spike will be included in
every set of 20 samples tested on each instrument. The spike sample will be then analyzed. The
increase in concentration of the analyte observed in the spiked sample, due to the addition of a
known quantity of the analyte, compared to the reported value of the same analyte in the unspiked
sample determines the percent recovery. Daily control charts will be plotted for each commonly
analyzed compound and kept on instrument-specific, matrix - specific, and analyte - specific
bases. The percent recovery for a spiked sample is calculated according to the following formula:

%R = Amount in Spiked Sample - Amount in Sample X 100
Known Amount Added

12.2 Precision Assessment

Spiked samples are prepared by choosing a sample at random from each sample shipment received
at the laboratory, dividing the sample into equal aliquots, and then spiking each of the aliquots
with a known amount of analyte. The duplicate samples will be then included in the analytical
sample set. The splitting of the sample allows the analyst to determine the precision of the
preparation and analytical techniques associated with the duplicate sample. The relative percent
difference (RPD) between the spike and duplicate spike will be calculated and plotted. The RPD
is calculated according to the following formula:

RPD = __ Amount in Spike 1 - Amount in Spike2 X 100
0.5(Amount in Spike 1 + Amount in Spike 2)

12.3 Completeness Assessment
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Completeness is the ratio of the number of valid sample results to the total number of samples
analyzed with a specific matrix and/or analysis. Following completion of the analytical testing,
the percent completeness will be calculated by the following equation:

Completeness = (number of valid measurements) X 100

(number of measurements planned)

105



IL EPA QAPP

Table of Contents
Revision#4

January 2003
Page 106 of 107

13.0 CORRECTIVE ACTION

For each analytical method employed in this program, the individual State laboratory will
regularly track precision and accuracy by computing the RPD for duplicate sample analyses along
with periodic determinations of spiked sample recovery. The mean recovery and the relative
percent differences of the results will be computed. These data will be accumulated for each kind
of sample matrix analyzed. These statistics will be updated as additional analyses are performed
and more experience is gained. When either the precision from replicate analyses or relative
percent difference and/or the accuracy from recovery date exceeds two times the goals (Section
3.0 of this manual), the procedure will be checked for calibration, quality of the standards and
analytical techniques. When the precision or accuracy exceeds three times the goals (Section 5.0
of this manual), analysis will be stopped and corrective action will be taken.

Corrective actions could include, but not necessarily be limited to, recalibration of instruments
using freshly prepared calibration standards; replacement of solvent lots or other reagents that give
unacceptable blank values; additional training of laboratory personnel in correct implementation
of sample preparation and analysis methods, and reassignment of personnel, if necessary, to
improve the overlap between operator skills and method requirements. After the corrective

actions have been taken and satisfactory quality control sample results are obtained, samples will
be re-run.
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14.0 QUALITY ASSURANCE REPORTS to MANAGEMENT

The Quality Assurance Officer within each State laboratory is responsible for day-to-day Quality
Assurance. This officer is responsible for taking corrective action and, if necessary, providing a
written report to the Laboratory Manager. The Quality Assurance Committee is the direct link
between the laboratory sections and the quality assurance section. The committee is composed of
a representative from each laboratory. The Quality Assurance committee reviews the Agency
laboratories, and designs and implements quality assurance and control procedures.
Implementation of quality assurance activities recommended by the committee is basically at the
section level. The Quality Assurance section, which reports directly to the Manager of the
Division of Laboratories, is responsible for overall Quality Assurance of all laboratories and
improvement of QA actions. Specific QA reports are not required on a fixed timetable.

CLP and CRL will follow their SOWs and SOPs for corrective action. Field instrumentation
quality assurance is followed per the instrument’s SOP.
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B LADME ™4

géroBJECTIVES FOR LABORATORY PARAMETERS (CLP)

Matrix Spike Recovery and Relative Percent Difference Limits (RPD)
— 1
§Recovery $RPD
Water j’ﬂ__—__Water ioil
Metals and Cyanide 75-125 75-125 20 20
L Volatile Organic Compounds

1,1-Dichloroethene 61-145 59-173 14 22
Trichloroethene 71-120 62-137 - 14 23
Benzene 76-127 66-142 ' 11 21
Toluene 76-125 59-139 13 21
Chlorobenzene 75-130 60-133 13 21
Pesticides/PCBs
y-BHC (Lindane) 56-123 46-127 15 50
Heptachlor 40-131 35-130 20 31
Aldrin 40-120 34-132 22 43
Dieldrin 52-126 31-134 18 38
Endrin 56-121 42-139 21 45
4,4 -DDT 38-127 23-134 27 50
Semivolatile Organic
Compounds

Phenol ' 12-110 26-90 32 35
2-Chlorophenol 27-123 25-102 40 50
1.4-Dichlorobenzene . 36-97 28-104 28 27
N-Nitroso-di-N-propylamine 41-116 41-126 38 ' 38
i,2,s-Trichlorobenzene 39-98 38-107 28 23
4-Chloro-3-Methylphenol 23-97 26-103 42 33
Acenapthene 46-118 31-137 31 19
4-Nitrophenol 10-80 11-114 50 50
2,4-Dinitrotoluene 24-96 28-89 38 47
Pentachloropheneol 9-103 17-109 50 47

Pyrene 26-127 35-142 31 36




Container Tvype

Table 4-1

SAMPLE CONTAINER RECOMMENDATIONS

A Container: 800z amber glass ring handle bottle/jug

Closure: black phenolic baked polyethylene cap, 0.015 teflon liner
B Container: 40ml] glass vial

Closure: black phenolic open-top screw cap

Septum: disc of .005 inch Teflon bonded to .120 in silicon for

total thickness of 0.125 inch

C Container: 1 liter high density polyethylene, cylinder-round bottle.

Closure: white polyethylene, white ribbed, polyethylene liner
D Container: 120 ml wide mouth, glass vial_

Closure: white polypropylene cap, 0.015 mm Teflon liner
E Container: 16 oz tall wide mouth, straight sided, flint glass jar

Closure: black phenolic, baked polyethylene cap, 0.15 mm Teflon liner
F Container: 8 oz short. wide mouth, straight sided. fhint gluss jar

Closure: bluck phenotic. baked polyethylene cap. 0.030 mm Teflon hner
G Container: 4 oz tall, wide mouth , straight-sided, flint glass jar

Closure: black phenolic, baked polyethylene cap, 0.015 mm Teflon liner
H Container: 1 liter amber, Boston round glass bottle, pour-out neck finish

Closure: black phenolic, baked polyethylene cap, 0.015 mm Tetlon liner
J Container: 32 oz tall, wide mouth, straight-sided. flint glass jar

Closure: black phenolic, baked polyethylene cap 0.015 mm Teflon liner
K Container: 4 liter amber glass, ring handle bottle/jug

Closure: black phenolic, baked polyethylene cap, 0.015 mm Teflon liner
L Container: 500 ml high-density polyethviene. cylinder-round bottle

Closure: white polyethylene cap, white ribbed. polyethvlene liner



Sample Container, Preservation and Holding Time Requirements

Table 4-2

Matrix Analysis Container Preservation Holding Time
Soil/Sediment |Metals 1-80z WM glass jar cool to 4° C 6 months, mercury 28 days
Cyanide 1-80z WM glass jar cool to 4°C 14 days
3-50z encore tubes *additional 40z
Volatiles bottle if only doing VOA cool to 4° C no headspace 14 days

14 days untit extraction, 40 days

Semivolatiles 1-80z WM amber glass jar cool to 4° C after extraction
14 days until extraction, 40 days
Pesticides/PCBs 1-80z WM amber glass jar cool 10 4° C after extraction
Total Organic Carbon  [1-40z WM glass jar cool to 4° C 28 days
Water Volatiles 2-40mi Septum cap vials HCL to pH<2, cool 10 4° C 14 days

2-1L Amber glass bottle with teflon

7 days until extraction, 40days

Semivolatiles liner cool 10 4° C after extraction
2-1L. Amber glass bottle with teflon 7 days until extraction, 40days
Pesticides/PCBs liner cool t0 4° C after extraction
Metals 1-1L Polyethylene bottle HNOj to pH <2 6 months, mercury 28 days
Cyanide 1-1L Polyethylene boltle NaCH to pH>12, cool 10 4°C 14 days
Alkalinity 1-1L Polyethylene bottle cootta 4" C 14 days
Nitrate/Nitrite 1-250m! Polyethylene bottle 28 days
Total Dissolved Solids _|1-250mi Polyethylene bottle coolto 4" C 7 days
Total Suspended Solids | 1-250m! Polyethylene bottle coolto 4" C 7 days

Total Kieldah! Nitrogen

1-500mi Polyethylene bottle

H,SO, to pH - 2. cool ta 4°C

28 days
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Balances

Top Loader or
Pan Balances

pH Calibration

Walk-in Refrigerator

Water Deionizer
Drying Ovens

Atomic Absorption
Furnace

ICAP

"TABLE 11-1

A Synopsis of Equipment Quality Control for the Champaign Laboratory

Monthly

Monthly

Daily or with

each use

Chart checked
daily replaced

monthly

Checked

Daily

Daily

Daily
As needed
Daily
Daily

Daily
Weelkly
As needed
Daily

Use Class "S" weights If sensitivity is lesser than 0.1 mg, service representative must
be called.
Use Class "S" weights Adjust balance by using Class *S* weights or

call service representative.

Check the meter for If linearity is out of control, the electrode must
linearity by using 2 be replaced.

different buffers.

Chart observation daily [f temperature is erratic, call service representat-ive.
Monitor trace metals and Replace cartridge as indicated by manufacturer or
other toxic compounds as indicated by analytical results.

monthly

Check oven thermometers ~ Temperalure corrections are attached to the
against an NBS or oven thermormeters,
equivalent

Clean furmace windows

Check plumbing connections
Change graphite tube

Check gases.

Check autosampler and tubing

Check gas flow

Change tubing

Clean nebulizer

Check autosampler and tubing
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ABLE 11-2

CALENDAR OF ORGANIC LAT ORATORY EQUIPMENT MAINTENANCE

Instrument
Balances:

Analytical Balances

Top Loader
Triple Bcam Balances

All Balances
All Balances

Conductivity Meter;

Nanopure Water System:
Drying Ovens:

Refrigerators/freczers:

pH Meter:;

Gas Chromarograph:

Proc :dure

Calil ration

Calil ration
Cali ration

Met ler field service
Refi rence weight check

Cali rration with
Stas dard KC! solution

Cor juctivity cell
Cle: ning

Cor ductivity checked

Ter perature monitoring
Ter iperature calibration

Ter iperature monitoring
Wa ning system checked
Ter iperature adjustment
De: ‘osting

pH calibrarion

pH clectrode

M: ntenance

Sp cific ion/reference
El¢ ctrode maintenance

Ch :ck response with
sta 1dard mixture,

CO 1pare to previous
da , and file

ch omatograph

Ct =ck recorder,
cle strometer zero, and
no se level at operating

Frequency

Every time 2 standard is

prepared or at least monthly

Monthly
Monthly

Annually
Annually

Weekly

As required

Daily

Daily
Monthly

Monthly
Monthly
As required
As required

Each time pH
meter is used
As required

As required

Daily

Daily
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Proc «dure
atter sation

Che: k carrier gas

flow through column
with bubble flow-meter
and locument in

inst: iment log

Che 'k temperature
of d :tector, inlet,

col :mn oven and document

in ir strument log
Ver fy hinearity
Ser um replacement

Ch: nge carrier gas
drie - assembly
gas cylinders

Vis 1ally check for
shi ing of column
pac ung material
res dting in forward

mc /ement beyond the
bo1:om of the column
ex: or setiling in

ex« ess of a 14" from
the glass wool plug at
the column inler

Gl ss wool replacement

Cl eck glass ow system
fo leaks using "SNOOP"
cy inder change

E- aluate performance of
ea h column with special
st ndard mixture

=3¢ F.uidruce

Frequency

Daily

Daily

Daly
Every 2 days

After every 2

Weekly.

As required (Daily if
samples being injected
are dirty)

Monthly and with

carrier gas

Monthly

F~oea
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Electron Capture Detector:

Flame lonization Detector:

Hall 700A Derector:

Finnigan GC/MS/Data System

312 886 E74)

TAI LE 11-2 (Contd)

Proc zdure

Che k entire instrument
for 1 yose connections
and rayed wire

insu ation

Che :k all rotometers and
flov controllers for
proy er float action

Col imn Temperature
Ver fication

Det :ctor wipe test
(N-13)

Det :ctor cleaning
Dei :ctor cleaning
Ele :trolyte change

Re: ctor tube/Teflon
cor aecting tube change

T=312 P.uisrues  rep33

Frequency
Monthly

Monthly

Monthly

Every 6 months (May 1 and
November 1)
As required

As required

Monthly or as required by
noise level

Every 6 months or as
required

This section of the manual contains operator maintenance procedures for the 3200, the 4021, and 510
GC/MS systems. By performing thes : procedures at the intervals recommended in the following table, the
operator can obtain optimum perform ince from the system; more detailed information may be found at the

beginning of cach procedure:

- Tor gauge rube degassing

Hi th vacuum meter
ca bration

Pr amplifier fine zero

Pu mp oil-level check

Py mp purging

Weekly

After degassing

Monthly
Monthly

Monthly
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Instrument

$ L oBdb gl

TA].LE 11-2 (Cont.)
Prog :dure

Pum > oil changing

Pre: mplifier coarse zero

Gla: s jet separator cleaning

Anz yzer cleaning

Sol d probe inlet
ma 1tenance

Re olution Adjustment

Mt ltiple mass marker
cal bration

Sit gle mass marker
ca bration

Az a]yzcr.bakeout

A - filter cleaning

D. te System air filter

T,31d FLviB/ees

Frequency

Mechanical pump: ar least
quarterly

Diffusion pumps: annually
or when bakeout does not

adequately reduce
background

Semi-annoaily

When separator becomes
clogged

If background is too high
after bakeout. Dirty or
contaminated analyzer
components may also
produce poor peak shape
and require excessive ion
energy (over 10 volts) to
obtain reasonable sensitivity

When O-rings are damaged
or leak

When peak shape and
resolution becomes
unsatisfactory or after
cleaning the analyzer
assembly

As necessary whenever
resolution is changed

As necessary whenever
resolution is changed

When background becomes
excessive

Every 3 months

For INCOS DS: Prefilter,
every 30 days; absolute
filter, every 3 months

r=s3i
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lnstrument ' Prog¢ sgure Erequency

Mag 1etic tape read/write  Every 40 hours of use

heac 3
TTY Lubrication and Every 3 months
clea aing

Zeta Plotter: Pen :arriage lubrication Every 3 months

Pap 1 sprocket cleaning Every 6 months
Dri e belt Jubrication Yearly
Printronix Printer: "Alr ilter cleaning Every 3 months
Har uner bank cleaning Every 3 months
Car ,, Counter Balance, Every 3 months

Ani -Rotation arm and
O-r ng lubncation
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SECTION L. INTRODUCTION

A. PURPOSE

In the past the Agency has been challenged in court cases on the validity of data on the grounds
that sampling and preservation procedures varied from person to person. In an effort to ensure
samples are collected in a consistent manner to produce data that reflects actual site conditions,
the Bureau of Land (BOL) formed a technical work group to develop a basic sampling procedures
guidance manual. This manual contains sections which provide commonly accepted methods for
collecting samples of the various media encountered at a site during an inspection. The following
fourteen (14) sections of this manual will assist BOL personnel in collecting samples. The
manual is not intended to contain all possible or innovative sampling methods, nor direct the
sampler in determining the number and location of samples.

The Sampling Technical Work Group has included as much information as possible in a concise
easy to use format, designed to be used in planning while in the office and executing a successful
sampling event in the field. Most sections contain reminder checklists, an essential equipment
checklist, and step by step sample collection procedures. The reminder checklists in particular
are designed to assist BOL personnel in planning, executing, and completing a successful
sampling event.

B. DISCLAIMER

The procedures presented in this manual are not final agency action, but are intended solely as
guidance. These procedures are intended for use by IEPA-BOL personnel and should not be
distributed to individuals, Agency contractors, and/or engineering/consultant firms outside the
agency. [EPA-BOL personnel may decide to follow the guidance provided in this manual, or act
at variance with the guidance, based on an analysis of specific site circumstances. IEPA also
reserves the right to revise this guidance any time to include improvements in existing procedures
or any new sampling methods available to the agency.

September 1996 1.1



SECTION II: TANK SAMPLING

TABLE OF CONTENTS
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1. Pre-Sampling Activities 22-23

2. During Sampling Activities 23-24

3. Post-Sampling Activities 24-25
B. EQUIPMENT CHECKLIST . 25-26
C. PROCEDURES

1. Glass Thief 2.7

2. COLIWASA 27-28

3. Bacon Bomb Sampler 28-29

4. Sludge Judge 29-210
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E. FIGURES 2.11-2.19
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SECTION II: TANKS

A. REMINDER CHECKLIST

1. Pre-Sampling Activities

September 1996

Assess site hazards and develop and/or review a safety plan.
Establish purpose(s) of sampling.
Develop and/or review a sampling plan.

Obtain necessary sampling and monitoring equipment; decontaminate or
pre-clean the equipment and ensure that it is in working order.

Bring enough clean water for rinsing, cleaning and cooling off.
Schedule lab time and order your bottles 2 weeks in advance.
Be prepared to sample in extreme weather conditions, if applicable.

Schedule a meeting prior to the trip to ensure all sampling team members
understand their roles and responsibilities.

If necessary, contact owner/operator prior to the trip to schedule the
sampling event, to gain access to the site, to discuss the purpose of the
sampling event, and to address any safety and security concerns at the site.

Identify local suppliers of sampling expendables (e.g. ice, plastic bags) and
overnight delivery services (e.g. Federal Express), and recharge of SCBA
air tanks (local Fire Dept.).

Prepare site map indicating the location of tanks to be sampled.

Determine if site owner or operator will be splitting samples.

Prior to opening a tank for internal inspection, the tank sampling team
should:

Ensure the tank is properly grounded.
Remove all sources of ignition from the immediate area.

22



If possible, request that the owner/operator open the tank for vou.

Each tank should be mounted using appropriate means. Remove man-way
covers using non-sparking tools.

The tank headspace should be cleared of any toxic or explosive vapor
concentration using a high volume blower.

Prepare your sample containers prior to sampling (label and crganize).

2. During Sampling Activities

September 1996

Document the sampling event. At a minimum, include: weather
conditions, date, time, sampler’s name, photographs. sample appearance
(e.g. color), any deviations from the original sampling plan, and any
problems encountered.

Collect samples in order of volatilization. Special care is taken when
collecting VOC samples.

If necessary, monitor the air in the area where sampling is taking place so
that you can adjust your level of protection.

Keep sample bottles in coolers properly preserved, sealed and maintain
chain of custody.

Never composite VOC samples.
Wipe off outside of sample bottles prior to placement in cooler.

Using a weighted tape measure, probe line, sludge judge, or equivalent to
determine depth of any and all liquid-solid interface, and depth of sludge.

For liquids < 5 feet deep use a glass thief or COLIWASA to collect a
sample.

Using a subsurface grab sampler cr bacon bomb, collect liquid samples
from one(1) foot below the surface, from mid-depth of liquid, and from
one (1) foot above the bottom sludge layer.

Use bacon bomb to determine if the material is stratified.

In sampling a tank which is less than full and beyond the reach of standard

23



equipment design, the sampler may need to improvise. A site visit prior
to the sampling event is suggested to make a determination of the
equipment and/or modification(s) required.

If sampling storage tanks, vacuum trucks, or process vessels, collect at
least one sample from each compartment in the tank.

Samples should always be collected through an open hatch at the top of the
tank.

Due to questionable or unknown integrity: DO NOT USE VALVES
NEAR THE BOTTOM OF THE TANK. It may be that, once opened.
the valves may not close and result in a release. Also, individual strata
cannot be sampled separately through a valve near the bottom.

Compare the three samples for visual phase differences. If phase
differences appear, systematic additional sampling should be performed.
To determine the depth phase change the distance between two (2) discrete
samples should be halved.

If another sampling port is available, sample as above to verify the phase
information.

Measure the outside diameter of the tank and determine the volume of
wastes using the depth measurements (Figure 2a & b).

Collect sludge samples by using a bacon bomb, glass thief, or sludge
judge.

3. Post-Sampling Activities

September 1996

Decontaminate all field equipment and PPE if appropriate, in accordance
with the Health and Safety Plan. Return all reusable equipment to the
IEPA warehouse or its place of origin.

Classify all waste generated (i.e., IDW = cuttings, rinse waters, baggies,
contaminated PPE).

Keep samples cool; ship or drop off to appropriate laboratory in
accordance with BOL SOP for Sample Packaging and Shipping.

Separate incompatible wastes samples so that they are not transported in
the cooler.

24



Seal odorous wastes in a cooler 1o avoid breathing vapors or odors~during
transportation.

B. EQUIPMENT CHECKLIST

The selection of the sampling devices should be based upon waste properties (e.g.. liquid
or solid), site factors (e.g., waste accessibility, waste generation practices. and degree
of hazard), and the analytes to be quantitated (e.g., VOCs or heavy metals). Ease of use
under the site conditions and the degree of hazard associated with using a given device
should also be considered. See the next page for a sampling equipment checklist for a

list of the equipment used for sampling.
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PAPERWORK:

IEPA Identification

Safety Training Certification

Lab Phone Numbers

Site Map & Directions

Chemical Analysis Forms

Chain of Custody Forms

Receipt for Samples (RCRA sites only)
Field Log Forms or Field Log Book
Site Safety Plan

PROJECT MANAGER:!

Field Logbook
Agency Phone Book
Aluminum Case (for paperwork)
Calculator
Camera
Camera Batteries
Eyira Film
Pencils & Pens (Waterproof)
China Markers
Compass
Pocket Knife
Emergency Raingear
Paper Towels
PPE Gloves L XL
pH Paper
Decon Spray Bottles:
Liquinox Solution
Deionized/Distilled Water

GENERAL SAMPLING EQUIPMENT:

Sample Bottles
Extra Bottle Labels
Waterproof Clear Tape
Visqueen (pre-cut)
Utility Knife or Pocket Knife
Portable Table
Garbage Bags
Rain Canopy & Poles
Nylor Rope
Water Camiers
Paper Towels
Duct Tape
Masking Tape
Flashlights & Batteries
Binoculars
Aluminum Foil
Shovel
Trowel/Sampling Spoons
Macheté

L

SAMPLING EQUIPMENT CHECKLIST:
TANKS

FOR DECON:

Spray Bottles:
Liguinox Solution
Distilled/Deionized Water
12-Gallon Jugs:
HCL; dilute to 5 or 10%
Liquinox Solution
____ Diwater
5-Gallon Sprayers:
Liquinox Solution
Tap Water
Extra Gallons of DI Water
Paper Towels
Aluminum Foil
Brushes
Plastic Tubs
5-Gallon Plastic Buckets
Garbage Bags

FOR FIELD MEASUREMENTS:

Passport

PID

FiD

TVA

pH/TempMillivolt Meter
Battery; S-volt

pH Buffers; 4,7, & 10

Radiation Detector

Draeger Pump, Tubes

PPE, SAFETY & SUPPORT:

Cleaning & Cooling Water
Drinking Water
Gatorade
Ice for Drinking Water
Hand Soap/Goop
First Aid Kit
Insect/Tick Repeilant
Sunscreen
Fire Extinguishers
Walkie Talkies
Full-Face Respirators
Cartnidges
SCBAs
Cytinders
Safety Glasses
Disposable Booties
Tyvek
Saranex
Raingear
Cotton Coveralis
insulated Coveralls
Steel-Toed/Shanked Boots
Insulated Pack-Boots
Hardhat/Face Shields
Nitrile/Butyl Rubber/Neoprene Gloves
Glove Liners

L]

.

SEALING & TRANSPORTATION

Coolers

Biue Ice

Dry Ice

Regular lce

Large Liners for Coolers
1-Galion Ziplock Bags
Quart Ziplock Bags
Large FDA Cooler Bags
Evidence Tape
Strapping Tape

Tie Wraps

Vermiculite

TANK SAMPLING EQUIPMENT

Glass Thief

COLIWASA

Bacon Bomb

Sludge Judge

Subsurface Grab Sampler
Bailer (inert volatile bailer)
Non-sparking Tools

Chem Wipes

Bailer Cord

September 1996
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PROCEDURES

NOTE: In many instances a tank containing waste material will have a sludge layer on
the bottom. Slow insertion of the sample tube down into this layer and with gradual
withdrawal will allow the sludge to act as a bottom plug to maintain the fluid in the tube.
The plug can be gently removed and placed into the sample container by use of a stainless
steel lab spoon.

1. Glass Thief: due to the size of the equipment, is limited to use in small tanks
only. NOTE: Be careful, this tool is fragile and can be easily broken (Figure 2c).

a.

b.

Open the sample container(s) provided by the laboratory.

Insert glass thief almost to the bottom of the tank or until a solid layer is
encountered. Note: About one (1) foot of the tubing should extend above
the tank.

Allow the waste in the tank to reach its natural level in the tube.

Cap the top of the glass thief with a tapered stopper or thumb of a gloved
hand. ensuring liquid does not ccme into contact with the stopper.

Carefully remove the capped glass thief from the tank with one hand while
wiping the sampler with a disposable cloth, rag, or wipe with the other
hand and insert the uncapped end in the sample container.

Release the stopper draining the glass thief and filling the sample container
per laboratory requirements.

Return unused portion of retrieved sample to the tank and dispose of
sampler properly.

Cap the pre-labeled sampie contzuner(s) tightly and place in the cooler.

Close the tank cover.

2. COLITWASA (Complete Liquid Waste Sampler): is a piece of equipment
designed to collect a sample from the full depth of a tank and maintain it in the
transfer tube until delivery to the sample bottle (Figure 2d).

a.

September 1996

Open the sample container(s) provided by the laboratory.
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Put the sampler in the open position by placing the stopper rod handle in
the T-position and pushing the rod down until the handle sits against the

sampler’s locking block.

Slowly lower the sampler into the liquid waste at a rate that permits the
levels of the liquid inside and outside the sampler tube to be about the
same. Note: If the level of the liquid in the sample tube is lower than that
outside the sampler, the sampling rate is too fast and the sample will not
be representative.

When the sampler stopper hits the bottom of the waste tank, push the
sampler tube downward against the stopper to close the sampler. Lock the
sampler in the closed position by turning the T-handle until it is upright
and one end rests tightly on the locking block.

Slowly withdraw the sample from the waste tank with one hand while
wiping the sampler tube with a disposable cloth or rag with the other hand.

Carefully fill the sample container by slowly pulling the lower end of the
T-handle away from the locking block while the lower end of the sampler
is positioned in a sample container.

Return unused portion of sample to the tank and dispose of sampler
properly.

Cap the pre-labeled sample container(s) tightly and place in the cooler.

Close the tank cover.

3. Bacon Bomb Sampler: is designed to collect material from various levels in a
tank (Figure 2e).

a.

b.

September 1996

Open the sample container(s) provided by the laboratory.

Attach the sample line and plunger line to the sampler.

Measure and then mark the sampling line at a predetermined distance
below the entry port using either a colored laboratory marker or tape or

equivalent device. Do not allow the marked area to enter the tank.

Gradually lower the sampler by the sample line until the desired level is
reached.
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e. Pull up on the plunger line to fill the sampler and release the plunger line
to seal the sampler.

f. Slowly remove the sampler by pulling up on the sample line and wipe the
exterior of the sampler with a disposable wipe, clean cloth or wipe then
transfer the contents to a sample container.

£ Return unused portion of sample to the tank and dispose of sampler
properly.

h. Cap the pre-labeled sample container(s) tightly and place in a cooler.

1. Close the tank cover.

4. Sludge Judge: is used for obtaining an accurate reading of settled solids, in any

liquid, to any depth. The sampler consists of 3/4-inch plastic pipe in five (5) foot
sections, marked at one (1) foot increments, with screw-style fittings (Figure 2f).

a.

b.

September 1996

Open the sample container(s) provided by the laboratory.
Lower the sludge judge to the bottom of the tank.

After the sampler has reached bottom and the pipe has filled to surface
level, tug slightly on the rope to seat the check valve trapping the material
and raise the sampler.

After raising the sampler clear of the tank liquid, read the amount of
sludge in the sample using the one (1) foot increments marked on the pipe
sections.

Before transfer to a sample container, wipe the exterior of the sampler with
a disposable chem wipe or other laboratory grade wipe, disposing of the

wipe properly.

Touch the pin extending from the bottom section against a hard surface to
release the material from the sampler and empty the material into the
sample container.

Return unused portion of sample to the tank and dispose of the sampler
properly.

Cap the pre-labeled sample container(s) tightly and place in a cooler.
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1.

Close the tank cover.

5. Subsurface Grab Sampler: is designed to collect samples of liquids at varigus
depths. The sampler is usually constructed of aluminum or stainless steel tubing
with a polypropylene or Teflon head that attaches to a one (1) liter sample

container (Figure 2g).

a. Open the sample container(s) provided by the laboratory.

b. Screw the sample bottle onto the sampling head.

c. Measure and then mark the sampling line at a predetermined distance
below the entry port using either a colored laboratory marker or tape or
equivalent device. Do not allow the marked area to enter the tank.

d. Pull the ring at the top which opens the spring-loaded plunger in the head
assembly.

e. When the bottle is full, release the ring, lift the sampler, and remove
sample bottle. Wipe the exterior of the sampler and sampler bottle with
a disposable wipe, clean rag or cloth and dispose of wipe or rag properly.

f. Pour the contents into the sample container(s).

g. Cap the pre-labeled sample container(s) tightly and place in a cooler.

h. Close the tank cover.

6. Bailer: is the positive-displacement chemically inert volatile sampling bailer.

Other bailer types (messenger, bottom, fill, etc.) are less desirable, but may be
mandated by cost and site conditions (Figure 2h).

a.

b.

September 1996

Open the sample container(s) provided by the laboratory.

Due to the potential of dripping and spillage, lay out clean plastic sheeting
around tank, specifically in the vicinity of the sampling port.

Lower the bailer slowly and gently into the tank so as not to splash the
bailer into the tank contents.

Allow the bailer to fill completely and remove from the tank with one
hand while wiping the exterior of the sampler with a disposable wipe.
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e. Slowly pour the contents of the bailer into the sample container(s).

f. Return the unused portion of the sample to the tank and dispose of sampler
properly.

g Cap the pre-labeled sample contairier(s) tightly and place in a cooler.

h. Close tank cover.

D. REFERENCES

Reproduced in part from OSWER Directive 9360.4-03, January 1991.

E. FIGURES
2a -- Various Volume Calculations
2b -- Various Volume Calculations (contd.)
2c -- Glass Thief
2d -- COLIWASA (Complete Liquid Waste Sampler)
2e -- Bacon Bomb
2f -- Sludge Judge
2g -- Subsurface Grab Sampler

2h -- Bailer
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FIGURE 2a — VARIOUS VOLUME CALCULATIONS
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FIGURE 2b — VARIOUS VOLUME CALCULATIONS (cont’d.)
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FIGURE 2c — GLASS THIEF
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FIGURE 28 — COLTWASA (Complete Liquid Waste Sampler)
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FIGURE 2f — SLUDGE JUDGE
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FIGURE 2h — BAILER
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SECTION III: CONTAINER SAMPLING

DEFINITION OF CONTAINER

Any portable device in which a (liquid or solid) material is stored, transported,
treated, disposed of, or otherwise handled. Containers include 55 gallon or smaller
drums, dumpsters, tanker trucks or trailers, totes, bags, sacks, jugs, cans, bottles,

and vials, among others.

DANGER: The opening of closed containers is one of the most hazardous site activities.
Maximum efforts should be made to ensure the safety of the sampling team.
Proper protective equipment and a general wariness of the possible dangers will
minimize the risk inherent to sampling operations. Employing remote drum
opening techniques and equipment whenever feasible is highly recommended.

A. REMINDER CHECKLISTS

1. Pre-Sampling Activities

September 1996

Assess site hazards, and develop and/or review a safety plan.
Develop and/or review sampling plan.
Establish purpose(s) of sampling.

Obtain necessary sampling and monitoring equipment, decontaminate or
pre-clean the equipment, and ensure that it is in working order.

Bring enough clean water for rinsing, cleaning, and cooling off.
Schedule lab time and order your bottles 2 weeks in advance.

Be aware of OSHA requirements, and prepare for the dangers in moving,
opening and closing containers.

Be prepared to sample in extreme weather conditions, if applicable.

Schedule a meeting prior to the sampling trip to ensure all sampling team
members understand the site safety plan, and their roles and
responsibilities.
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If necessary, contact the site owner/operator prior to the trip to schedule
the sampling event, to gain access to the site, to discuss the purpose of
sampling event, and to address any safety and security concerns at the site.

Identify local suppliers of sampling expendables (e.g., ice, plastic bags),
and overnight delivery services (e.g., Federal Express), and recharge of
SCBA air tanks (local Fire Dept).

Re-assess site hazards, weather (inciuding wind direction), and access
control at facility location before sampling.

Examine containers for visual cues as to contents, e.g., bulging,
stains, labels, symbols, marks, ____ container
construction, effects on adjacent ground (Be aware that a drum’s

label may not describe its contents).
Consult chemical guidebooks, available company personnel, Health and
Safety Unit personnel, Matenal Safety Data Sheets, etc., for additional

information.

Prepare your sample containers prior to sampling (label and organize).

During Sampling Activities

Document the sampling event. At a minimum, include weather conditions,
date. time, sampler’s name, photographs, any deviations from the original
sampling plan, and any problems encountered.

Collect samples in order of volatilization. Special care is taken when
collecting VOC samples.

Never composite VOC samples.

If necessary, monitor the air where sampling is taking place so that you
can adjust your level of protection.

Label (using a paint stick) each container with unique I.D. number.

Record descriptions of containers and their contents, their volume, and
describe samples, in container log or in field notes.

Photograph containers in their original positions, and photograph samples.

Wipe off outside of sample botties prior to placement in cooler.

33



Keep sample bottles in coolers properly preserved, sealed. and maintain
chain of custody.

Re-evaluate, and if necessary, modify the site safety plan and your
procedures if conditions change, problems develop, or additional hazards
are discovered while on site for sampling.

Halt all sampling activities at the site if an accident or injury occurs, or
conditions become too dangerous.

3. Post-Sampling Activities

Decontaminate all field equipment and PPE if appropriate, in accordance
with the Health and Safety plan. Return all reuseable equipment to the
IEPA warehouse or its place of origin.

Classify all waste generated (i.e., IDW = cuttings, rinse waters, baggies,
contaminated PPE) and dispose of properly.

Keep samples cool: ship or drop off to appropriate laboratory.

Separate incompatible wastes so that they are not transported in the same
cooler.

Keep water reactive wastes separated from water or ice.

Seal odorous wastes in the cooler to avoid breathing vapors or odors
during transportation.

B. EQUIPMENT CHECKLIST

See the attached sampling equipment checklist for a list of the equipment used for
sampling containers.

September 1996
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PAPERWORK:

IEPA |dentification

Safety Training Certification
Lab Phone Numbers

Site Map & Directions
Chemical Analysis Forms
Chain of Custody Forms

L

Field Log Forms or Field Log Book
PROJECT MANAGER:

Field Logbook
Aluminum Case (for paperwork)
Calculator
Camera, with new or spare batteries
Pencils & Pens
China Markers
Compass
Pocket Knife
Emergency Raingear
Paper Towels
PPE Gioves L XL
pH Paper
Decon Spray Bottles:
Liquinox Solution
Deionized/Distilled Water
Cellular phone

IUAN

GENERAL SAMPLING EQUIPMENT:

Sample Botties
Extra Bottie Labels
Waterproof Clear Tape
Visqueen (pre-cut)
Utility Knife or Pocket Knife
Portable Table
Garbage Bags
Rain Canopy & Poles
Nylon Rope
Water Camers
Paper Towels
Duct Tape
Masking Tape
Flashlights & Batteries
Binocuiars
Aluminum Foil
Shovel
Trowel/Sampling Spoons
Machete

L

Receipt for Samples (RCRA sites only)

SAMPLING EQUIPMENT CHECKLIST:

CONTAINERS

FOR DECON:

Spray Bottles:
Liquinox Soliution
- Distilled/Deionized Water
1/2-Gallon Jugs:
HCL,; dilute to 5 or 10%
Liquinox Solution
Dl Water
5-Gallon Sprayers:
Liquinox Solution
Tap Water
Extra Galions of DI Water
Paper Towels
Aluminum Foil
Brushes
Plastic Tubs
5-Galion Plastic Buckets
Garbage Bags

i

FOR FIELD MEASUREMENTS:

Passport

PID

FID

pH/Temp/Miiiivolt Meter
Battery; 9-volt

pH Buflers; 4,7, & 10

Radiation Detector

Draeger Pump, Tubes

TVA

|

PPE, SAFETY & SUPPORT:

Cleaning & Cooling Water
Drinking Water
Gatorade
ice for Drinking Water
Hand Soap/Goop
First Aid Kit
insect/Tick Repellant
Sunscreen
Fire Extinguishers
Walkie Talkies
Full-Face Respirators
Cartridges

SCBAs

Cylinders

Field Chairs

Disposable Booties

Tyvek

Saranex
Raingear
Cotton Coveralls
Insulated Coveralls
Steel-Toed/Shanked Eoots
Insulated Pack-Boots
Hardhat/Face Shields

UL

il

Glove Liners

Nitrile/Butyl Rubber/Neoprene Gloves

SEALING & TRANSPORTATION:

Coolers
Biue lce
Dry ice
Regular ice
Large Liners for Coolers
1-Galion Ziplock Bags
—_ Quart Ziplock Bags
Large FDA Cooler Bags
Evidence Tape
Strapping Tape

CONTAINER SAMPLING:

4 fi. 38" dia., clean glass tubes
Non-sparking brass or
beryllium bung wrench
—___ Protective shields (or long
handied bung wrenches)
Brass drum cutter
Absorbent pads
Sealer for holes cut in drums
Socket wrenches
Screwdrivers
Pliers
Adjustable wrenches
Rubber maliet
Paint slicks

|

L]
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C.

PROCEDURES

Types of Drums

The 55 gallon drums you sample will normally be of two types, drums with only
bung openings, and drums of the open head type. Open head type drums may also
have bung openings. Drums with bung openings only normally contain liquid.
Open head type drums normally are used to containerize solids, but can contain
liquids as well. Overpack drums are used to contain standard sized 55 gallon or
smaller drums that are leaking or damaged. The material the drums are
constructed of can also give you clues as to their contents. There are steel, plastic.
steel lined with plastic liners, stainless steel and other metal, and fiber drums.
Polyethylene or PVC drums, or drums with these types of liners, often contain
strong acids or bases. Fiber drums are used to contain dry solids of various
characteristics. Exotic metal drums (aluminum, nickel, stainless steel) are verv
strong and expensive, and are often used to contain extremely dangerous materials.
Single walled drums used as a pressure vessel have fittings for the storage product
and for an inert gas. These drums may contain reactive, flammable, or explosive
substances. Lab pack drums contain a variety of smaller containers within, and
may contain incompatible materials, radioisotopes, shock sensitive. or highly
volatile, corrosive, or toxic exotic chemicals. Lab packs, or other drums,
suspected of containing radioactive, air or water reactive, shock sensitive, or
explosive wastes, must not be handled without specialized assistance from the
Agency’s Health and Safety Unit, and/or an Agency contractor. Gas cylinders of
any type or size are not to be opened or sampled.

Sampling Liquids in Drums Through Bungs

While taking all the necessary safety precautions, and wearing all the necessary
protective gear, you and your sampling partner can sample liquid in sealed drums
(through bungs- the small, round stoppers in the round openings on the tops of
drums) by the following method:

a. If it can be done safely, and without causing a leak or spill, position the
drum so that the lid and bung(s) are facing up.

1. Remember to mark an identification number on the drum with your
paint stick.

11. Before you reposition for sampling a drum that was lying on its
side, or was upside down, make sure you have a photograph of the
drum 1in its original position.
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While staying clear of the bung opening, and using appropriate shields.
and/or bung wrench handle extensions, slowly loosen the bung with a non-
sparking bung wrench, allowing ary gas pressure to release slowly. Leave
the immediate area and go upwind while any gas is venting. If visible
fumes or vapors are emitted upon opening drums of corrosive wastes,
immediately seal the drum back up, and/or leave the area, as appropriate.
Return when it is safe to do so.

L. Maintain continuous air monitoring in the work area for both
organic and inorganic vapors so that you can adjust your level of
respiratory or dermal protection as necessary. Monitoring the air
in the head space of the drum will help you characterize the general
nature of the drurn’s contents.

11 Do not apply excessive force to a bung if it is too tight. You do not
want to break the bung or your wrench, and you do not want to
create a spark that will ignite any vapors in or around the drum.

i1 Try to open one of the other bungs in the lid, if necessary. Move
on to sample another drum if needed. Your safety is more
important than any sample.

Iv. Using the brass drum cutter to cut a sampling hole is a last resort
to be used only if it is sa'e to do so, and if you can seal the hole
back up.

Place an absorbent pad on top of the drum to absorb any spills that occur
while withdrawing the sample.

Insert a clean glass tube into the drum as far as it will go without breaking,
and withdraw the tube while holding your gloved thumb over the top end
of the tube. '

L Attempt to get a complete cross section of the drum’s contents
within the tube.

1. Note the depth, appearance, and any stratification of the liquid
within the tube.
1il. Before you start placing sample into a jar, let some of the waste

drip onto some pH paper to check the pH. Adjust your handling
of the waste accordingly.
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f.

V1.

vii.

viii.

iX.

If any waste has dripped or leaked onto any water pooled on the lid
of the drum, or on the ground, note if the waste is miscibie or not.
Do not deliberately drip or add unidentified waste to water, as 1t
may react violently.

Don’t let the liquid spill off or out of the tube onto the ground, or
run down your arm.

Let any excess liquid from the tube fall back into the drum. The
absorbent pad can catch drippage also. -

Your sampling partner will have to hold the open sample jar close
to the end of the tube after you withdraw it from the drum.

Carefully release the contents of the tube into the jar by removing
your thumb slowly from the top end of the tube.

If solids plug up the end of the tube so that the liquid can not be
released, tap the end of the tube gently inside the sample jar until
the plug releases.

Afier obtaining enough sample for your sample jars, close the jars, and
discard the used tube into an empty container that can later be sealed.
Discarding the used tube into the container that was sampled may be an
option if the facility receiving the wastes does not object.

I

1.

Don’t combine incompatible, contaminated glass tubes, or other
incompatible discarded materials in the same container.

Discard your absorbent pads in the appropriate manner.

Reseal the drum as soon as possible after the contents are sampled.

3. Sampling Solids in Open Head Type Drums

While taking all the necessary safety precautions, and wearing all the necessary
protective gear, you and your sampling partner can sample solids in sealed open
top type drums by the following method. The contents of open drums of any
type, of open head type drums whose contents can only be accessed through the
bung holes, of dumpsters, etc., can be sampled using variations of the above and
following techniques. Heed all of the appropriate safety precautions and warnings
previously described for sampling liquids in drums through bungs.

September 1996
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a. Position the drum so that the top of the drum is facing up. If there is a
bung in the lid you can open, open it slowly to release any pressure.
Carefully remove the clincher ning, and then the lid.

b. Maintain continuous air monitoring so that you can adjust your level of
protection as necessary.

c. Insert a glass tube into the solid as far as it will go without breaking. and
withdraw the tube. This may allow you to observe any stratification that
“exists within the solid, or if it is homogenous or heterogerious in nature.
You have to take a sufficient number and distribution of samples to
adequately address the variation in the waste within the drum.

d. Collect your sample by inserting a clean stainless steel spoon, or other
suitable scooping device into the waste, withdrawing it, and scraping the
waste into the sample jar held by your sampling partner. Close the jars
when you have collected an adequate volume of sample.

e. Place your chemically contaminated, and compatible, sampling tools and
other discarded materials in a bag or container for later decontamination,
or proper disposal.

f. Reseal the drum as soon as possible after the contents are sampled.

4. Sampling Smaller Containers

The same sampling techniques used for liquids or solids in drums can be used for
sampling smaller containers. With hocmogenous wastes (i.e., wastes having a
uniform composition throughout) in smaller containers, you may be able to pour
the contents into the sample jar. This should only be done if you can obtain a
representative sample this way, and the lifting or pouring of the container will not
jeopardize your safety, or result in a spill. Heed all of the appropriate safety
precautions and warnings previously described for sampling liquids in drums with
bungs.

5. Sampling Portable Tanks

Sampling liquids in tanker trucks (which are defined as containers because they
are portable) presents unique problems. If the tanker or tanker compartment is
small enough. you may be able to use glass tubes in a manner similar to that for
drums. Heed all of the appropriate safety precautions and warnings previously
described for sampling liquids in drums with bungs. If the tanker nr compartment
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is too deep for the glass tube technique, you will have to utilize the techniques and
tools described for sampling tanks described elsewhere in this manual. Those
techniques should allow you to account for the potential stratification of the

waste..

D. REFERENCES

"Samplers and Sampling Procedures for Hazardous Waste Streams”, USEPA 01/80.

"Test Methods for Evaluating Solid Waste, Volume II: Field Manual", SW846,
USEPA11/86.

"Characterization of Hazardous Waste Sites-A Methods Manual, Volume 1-Site
Investigations”, USEPA 04/85.

"Sampling Procedures Manual", IEPA, DLPC, 04/83.
Sampling for Hazardous Materials, USEPA Environmental Response Training Program,
04/95.

E. FIGURES

3a -- Bung Wrench

3b -- Glass Thief (Tube)
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FIGURE 3a — BUNG WRENCH
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FIGURE 3b — GLASS THIEF (TUBE)
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SECTION IV: SURFACE IMPOUNDMENT SAMPLING

A. REMINDER CHECKLISTS

1. Pre-Sampling Activities

September 1996

Assess site hazards and develop and/or review a safety plan.
Develop and/or review a sampling plan.
Establish purpose(s) of sampling.

Obtain necessary sampling and monitoring equipment; decontaminate or
preclean the equipment, and ensure that it is in working order.

Bring enough clean water for rinsing, cleaning, and cooling off.
Schedule lab time and order your bottles 2 weeks in advance.
Be prepared to sample in extreme weather conditions, if applicable.

Schedule a meeting prior to the trip to ensure all sampling team members
understand their role and responsibilities.

If necessary, contact owner/operator prior to the trip to schedule the
sampling event, to gain access to the site, to discuss the purpose of the
sampling event, and to address any safety and security concerns at the site.

Identify local suppliers of sampling expendables (e.g., ice, plastic bags) and
overnight delivery services (e.g., Federal Express), and recharge of SCBA
air tanks (local Fire Dept.).

Become familiar with the impoundment, such as where the waste enters the
unit, where the waste exits the unit (if applicable), and accessibility to the
unit.

If sludge samples are required, refer to Section XI of this document for
additional guidance.

Prepare your sample containers prior to sampling (label and organize).
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2, During Sampling Activities

Document the sampling event. At a minimurm, include weather conditions.
date, time, sampler’s name, photographs, any deviations from the original
sampling plan, and any problems encountered.

Collect samples in order of volatilization. Special care is taken when
collecting VOC samples.

If necessary, monitor the air in the area where sampling is taking place so
that you can adjust your level of protection.

Keep sample bottles in coolers properly preserved. sealed and maintain
chain of custody.

Never composite VOC samples.
Wipe off outside of sample bottles prior to placement in cooler.
Sample bottles with preservatives cannot be overfilled (liquid samples).

Photograph sample containers at sample location.

3. Post-Sampling Activities

September 1996

Decontaminate all field equipment and PPE, if appropriate, in accordance
with the Health and Safety Plan. Return all reusable equipment to the
IEPA warehouse or its place of origin.

Classify all waste generated (i.e., IDW = cuttings, rinse waters, baggies,
contaminated PPE) and dispose of properly.

Keep samples cool; ship or drop off to appropriate laboratory, in
accordance with BOL SOP for Sampling Packaging and Shipping.

Separate incompatible wastes so that they are not transported in the same
cooler.

Seal odorous wastes in the cooler to avoid breathing vzpors or odors
during transportation.
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B. EQUIPMENT CHECKLIST

The selection of the sampling devices should be based upon waste properties (e.g., liquid
or solid), site factors (e.g., waste accessibility, waste generation practices, and degree of
hazard), and the analytes to be quantitated (e.g., VOCs or heavy metals). Ease of use
under the site conditions and the degree of hazard associated with using a given device
should also be considered. Refer to the following table to determine equipment needs.
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PAPERWORK:

IEPA Identification

Safety Training Certification

Lab Phone Numbers

Site Map & Directions

Chemical Analysis Forms

Chain of Custody forms

Receipt for Samples (RCRA sites

oniy)
Field Log Forms or Field Log Book

PROJECT MANAGER:

Field Logbook
Aluminum Case (for paperwork)
Calculator
Camera
Camera Battery
Pencils & Pens
China Markers
Compass
Pocket Knife
Emergency Raingear
Paper Toweis
PPE Gloves L XL
pH Paper
Decon Spray Botties:
Liquinox Solution
Deionized/Distilied Water

REAAARA

GENERAL SAMPLING EQUIPMENT:

Sample Bottles

Clean Glass Tubes
Extra Sample Bottles
Extra Bottie Labels
Waterproof Clear Tape

AR

SAMPLING EQUIPMENT CHECKLIST:

SURFACE IMPOUNDMENTS

FOR DECON:

Spray Botties:
___Liquinox Solution
Distiled/Deionized Water
1/2-Galion Jugs:
HCL; dilute to & or 10%
_ liguinox Solution
DI water
5-Gallon Sprayers:
Liquinox Solution
Tap Water
Extra Gailons of DI Water
Paper Towels
___Aluminum Foil
Brushes
Plastic Tubs
5-Galion Plastic Buckets
Garbage Bags

1

FOR FIELD MEASUREMENTS:

Passport

PID

FID

TVA

pH/Temp/Miliivolt Meter
Battery; S-voit

pH Buffers; 4, 7, & 10
Radiation Detector
Draeger Pump, Tubes

PPE, SAFETY & SUPPORT:

Cleaning & Cooiing Water
Drinking Water

Gatorade

Ice for Dninking Water
Hand Soap/(Goop

SEALING & TRANSPORTATION:

Coolers

Biue Ice

Dry ice

Regular Ice

Large Liners for Coolers
1-Gallon Ziplock Bags
Quart Ziplock Bags
Large FDA Cooler Bags
Evidence Tape
Strapping Tape

SPECIFIC SAMPLING
EQUIPMENT:
Disposabie Dippers

‘ First Aid Kit
Visqueen (pre-cut) Insect/Tick Repellant
Utility Knife or Pocket Knife Sunscreen
Portable Table Fire Extinguishers
Garbage Bags Walkie Talkies
Rain Canopy & Poles Full-Face Respirators
Nylon Rope Cartridges
Water Carriers SCBAs
Paper Towels Cyiinders
Duct Tape Field Chairs
Masking Tape _ Disposabie Booties
Flashiights & Batteries Tyvek
Binoculars Saranex
Aluminum Foll Raingear
Shovsl
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C. PROCEDURES

Note: These procedures should be also followed when collecting liquid and sludge
samples from a test pit. The sample collector should also review Section IX (Surface

Water) for additional information on liquid sampling procedures.

Make sure appropriate protective gear is worn and all necessary safety precautions are
taken prior to collecting samples.

1. Liquid Sampling

Most liquid samples are grab samples and are collected by immersing the dipper
in the impoundment. A sample of a dipper can be seen on Figure 4a.

Note: Samples for VOC analysis are collected first. When obtaining samples for
volatile organic analysis, it is important to exclude any air space in the top of the
bottle.

Note: To sample a pond or other standing body of water, the surface area may
be divided into grids. A series of samples taken from each grid is combined into
one sample, or several grids are selected at random. To conduct this type of
sampling, a boat might be necessary, which is not available in the Bureau of Land.
a. Position yourself to collect sample without taking any unnecessary risks.
b. Holding the end of the rod opposite the dipper, lower dipper until it is

completely below the surface (or to a specific depth) and collect grab

sample.

c. Transfer grab sample to appropriate sample container, continuing until you
have collected the necessary number of samples for this location.

d. Remove dipper from the rod and place dipper in a trash bag.
€. Decontaminate the end of the rod, if necessary.
f. Move to the next sampling location.

g. Attach another dipper and repeat steps (a) through (e).

2 Sludge Sampling
Refer to Section XI (Sediments).
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D. REFERENCES

Illinois Environmental Protection Agency, Remedial Project Management Section.
Methods & Procedures Manual for Activities Undertaken Under the Preliminarv

Assessment/Site Inspection Program, 1987.

U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response.
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods. SW-846,

Volume_: I1, Third Edition.

E. FIGURE

4a -- Disposable Dip Sampler
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A.
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SECTION V: WASTE PILE SAMPLING

REMINDER CHECKLIST

Pi'e-Sampling Activities

Establish purpose(s) of sampling.

Determine the extent of the sampling effort, the sampling methods to be
employed, and which equipment and supplies are required.

Assess site hazards, and develop and/or review a safety plan.

Obtain necessary sampling and monitoring equipment; decontaminate or
pre-clean the equipment, and ensure that it is in working order.

Bring enough clean water for rinsing, cleaning and cooling off.
Schedule lab time and order your botties two weeks in advance.
If necessary, contact owner/operator prior to the trip to schedule the
sampling event, to gain access to the site, to discuss the purpose of the
sampling event, and to address any safety and security concerns at the site.

Be prepared to sample in extreme weather conditions, if applicabie.

Schedule a meeting prior to the trip to ensure all sampling team members
understand their role and responsibilities.

Identify local suppliers of sampling expendables (e.g., ice, plastic bags) and
overnight delivery services (e.g., Federal Express), and recharge of SCBA
air tanks (local fire Dept.).

Prepare your sample containers prior to sampling (label and organize).

During Sampling Activities

Docurpent the sampling event. At a minimum, include weather conditions,
date, time, sampler’s name, photographs, any deviations from the original
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sampling plan, and any problems encountered.

Collect samples in order of volatilization. Special care must be taken
when collecting VOC sampies.

If necessary, monitor the air in the area where sampling is taking place so
that you can adjust your level of protection.

Keep sample bottles in coolers properly preserved, sealed and maintain
chain of custody.

Never composite VOC samples.
Wipe off outside of sample bottles prior to placement in cooler.

Perform a general site survey prior to site entry in accordance with the
site-specific health and safety plan.

Use stakes or flagging to identify and mark all sampling locations.
Specific site factors, including extent and nature of contaminants should be
considered when selecting sample locations. If required, the proposed
locations may be adjusted based on site access, property boundaries, and
surface obstructions.

3. Post Sampling Activities

September 1996

Decontaminate all field equipment and PPE if appropriate, in accordance
with the Health and Safety Plan. Return all reusable equipment to the
IEPA warehouse or its place of origin.

Classify all waste generated (i.e., IDW=cuttings, rinse waters, baggies,
contaminated PPE) and dispose of properly.

Keep samples cool; ship or drop off to appropriate laboratory, in
accordance with BOL SOP for Sample Packaging and Shipping.

Separate incompatible wastes so that they are not transported in the same
cooler.

Seal odorous wastes in a plastic bag and then in a cooler to avoid
breathing vapors or odors during transportation.
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Transcribe field notes to memorandum form and submit to the Bureau File.
Include photographs and a sketch of site with sampling locations clearly
identified.

B. EQUIPMENT CHECKLIST

See the attached sampling equipment checklist for a list of the equipment used for
sampling waste piles.
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PAPERWORK:

|EPA |dentification

Safety Training Certification

Lab Phone Numbers

Site Map & Directions

Chemical Analysis Forms

Chain of Custody Forms
Receipt for Sampies (RCRA sites

|

only)
Field Log Forms or Field Log Book

PROJECT MANAGER:

Field Logbook
Aluminum Case (for paperwork)
Cailculator
Camera and Battery
Pencils & Pens
China Markers
Compass
Pocket Knife
Emergency Raingear
Paper Towels
PPE Gloves L XL
pH Paper
Decon Spray Bottles:
Liquinox Solution
Deionized/Distilled Water

it

]

GENERAL SAMPLING EQUIPMENT:

Sampie Bottles
Extra Bottie Labels
Waterproof Clear Tape
Visqueen (pre-cut)
Utility Knife or Pocket Knife
Portabie Table
Garbage Bags
Rain Canopy & Poles
Nylon Rope
Water Carriers
Paper Towels
Duct Tape
Masking Tape
Fiashiights & Batteries
Binoculars
Aluminum Foil
Shovel
Trowel/Sampling Spoons
Macheté

L]

i

SAMPLING EQUIPMENT CHECKLIST

FOR DECON:

Spray Botties:
Liquinox Solution
_____ Distillec/Deionized Water
%-Gallon Jugs:
HCL; dilute to 5 or 10%
____Liquinox Solution
__ Di water
5-Gallon Sprayers:
Liquinox Solution
____Tap Water
_____Extra Gailons of DI Water
Paper Towels
—___Aluminum Foil
Brushes
Plastic Tubs
5-Gallon Plastic Buckets
Garbage Bags

FOR FIELD MEASUREMENTS:

Passport

PID

FID

pH/Temp/Millivolt Meter
Battery; 9-volt

pH Buffers; 4, 7, & 10
Radiation Detector
Draeger Pump, Tubes
TVA

PPE, SAFETY & SUPPORT:

Cieaning & Cooling Water
Drinking Water
Gatorade
lce for Drinking Water
Hand Soap/Goop
First Aid Kit
Insect/Tick Repellant
Sunscreen
Fire Extinguishers
Walkie Talkies
Full-Face Respirators
Cartridges
SCBAs

Cylinders

Field Chairs

Disposable Booties

Tyvek
____ Saranex

Raingear

Cotton Coveralls

SEALING & TRANSPORTATION:

Coolers

Biue Ice

Dry ice

Regular ice

Large Liners for Coolers
1-Gallon Ziplcck Bags
Quart Zipiock Bags
Large FDA Cooler Bags
Evidence Tape
Strapping Tape

FOR WASTE PILES:
Tape Measure
Homogenization Bow! or
Bucket
—__ Spatula
Scoop
Plastic or Stainiess
Steel Spoons
Trowel
Continuous Flight Screw
Auger
Bucket Auger
Post Hole Auger
Extension Rods
Sampling Trier
T-handie
Thin Wall Tube Sampler
Grain Sarnpler
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C. PROCEDURES

1. Sampling With Shovels and Scoops

Collection of samples from surface portions of the pile can be accomplished with
tools such as spades, shovels, and scoops. Surface material can be req\oved to the
required depth with this equipment. Then, a stainless steel or plastic scoop can
be used to collect the sample.

Accurate, representative samples can be collected with this procedure depending
on the care and precision demonstrated by sample team members. Use of a flat.
pointed mason trowel to cut a block of the desired material can be helpful when
undisturbed profiles are required. A stainless steel scoop, lab spoon, or plastic
spoon will suffice in most other applications. Care should be exercised to avoid
the use of devices plated with chrome or other materials. Plating is particularly
common with implements such as garden trowels.

Use the following procedure to collect surface samples:

a. Carefully remove the top layer of material to the desired sample depth with
a precleaned spade.

b. Using a precieaned stainless steel scoop, plastic spoon, or trowel, remove
and discard a thin layer of material from the area which came in contact
with the spade.

c. If volatile organic analysis is to be performed:

1. Transfer the sample into an appropriate, labeled sample container
with a stainless steel lab spoon, plastic lab spoon, or equivalent and
secure the cap tightly. Fill container as full as possible to minimize
air space.

2. Place the remainder of the sample into a stainless steel, plastic, or
other appropriate homogenization container, and mix thoroughly to
obtain a homogenous sample representative of the entire sampling
interval.

3. Then, either place the sample into appropriate, labeled containers
and secure the caps tightly; or, if composite samples are to be
collected, place a sample from another sampling interval into the
homogenization container and mix thoroughly.
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4. When compositing 1s complete, place the sample into appropriate.
labeled containers and secure the caps tightly.

2. Sampling With Augers and Thin-Wall Tube Samplers

This system consists of an auger, a series of extensions, a "T" handle, and a thin-
wall tube sampler (Figure 5b). The auger is used to bore a hole to a desired
sampling depth, and is then withdrawn. The sample may be collected directly
from the auger. If a core sample 1s to be collected, the auger tip is then replaced
with a thin-wall tube sampler. The system is then lowered down the borehole, and
driven into the pile at the completion depth. The system is withdrawn and the
core collected from the thin-wall tube sampler.

Several augers are available. These include: bucket, continuous flight (screw).
and post hole augers. Bucket augers are better for direct sample recovery since
they provide a large volume of sample in a short time. When continuous flight
augers are used, the sample can be collected directly from the flights. which are
usually at 5-foot intervals. The continuous flight augers are satisfactory for use
when a composite of the complete waste pile column is desired. Post hole augers
have limited utility for sample collection as they are designed to cut through
fibrous, rooted, swampy areas.

Use the following procedure for collection of waste pile samples with the auger:

a. Attach the auger bit to a drill rod extension, and attach the "T" handle to
the drill rod.
b. Clear the area to be sampled of ary surface debris. It may be advisable

to remove the first 3 to 6 inches of surface material for an area
approximately 6 inches in radius around the drilling location.

c. Begin augering, periodically removing and depositing accumulated
materials onto a plastic sheet spread near the hole. This prevents
accidental brushing of loose material back down the borehole when
removing the auger or adding drill rods. It also facilitates refilling the
hole, and avoids possible contamination of the surrounding area.

d. After reaching the desired depth, slowly and carefully remove the auger
from the boring. When sampling directly from the auger, collect sample

after the auger is removed from boring and proceed to Step j.

e. Remove auger tip from.drill rods and replace with a precleaned thin-wall
tube sampler. Install proper cutting tip.
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Carefully lower the tube sampler down the borehole. Gradually fo.rce the
tube sampler into the pile. Care should be taken to avoid scraping the
borehole sides. Avoid hammering the drill rods to facilitate coring as the
vibrations may cause the boring walls to collapse.

Remove the tube sampler, and unscrew the drill rods.
Remove the cutting tip and the core from device.

Discard the top of the core (approximately 1 inch), as this represents
material collected before penetration of the layer of concern. Place the
remaining core into the appropriate labeled sample container. Sample
homogenization is not required.

If volatile organic analysis is to be performed:

1. Transfer the sample into an appropriate, labeled sample container
with a stainless stee] lab spoon, plastic lab spoon, or equivalent and
secure the cap tightly. Again, fill container as full as possible to
minimize air space.

2. Place the remainder of the sample into a stainless steel, plastic. or
other appropriate homogenization container and mix thoroughly to
obtain a homogenous sample representative of the entire sampling
interval.

3. Then, either place the sample into appropriate, labeled containers
and secure the caps tightly; or, if composite samples are to be
collected, place a sample from another sampling interval into the
homogenization container and mix thoroughly.

4. When compositing is complete, place the sample into appropriate,
labeled containers and secure the caps tightly.

If another sample is to be collected in the same hole, but at a greater
depth, reattach the auger bit to the drill and assembly, and follow steps ¢
through k, making sure to decontaminate the auger and tube sampler
between samples.
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3. Sampling With a Trier

This system consists of a trier and a "T" handle. The auger is driven into the
waste pile and used to extract a core sample from the appropriate depth (Figure

5¢).

Use the following procedure to collect waste pile samples with a sampling trier:

a.

Insert the trier into the material to be sampled at a 0° to 45° angle from
horizontal. This orientation minimizes spillage of the sample. Extraction
of the samples might require tilting of the sample containers.

Rotate the trier once or twice to cut a core of material.

Slowly withdraw the trier, making sure the slot is facing upward.

If volatile organic analysis is to be performed:

1.

Transfer the sample into an appropriate, labeled sample container
with a stainless steel lab spoon, plastic Iab spoon, or equivalent and
secure the cap tightly.

Place the remainder of the sample into a stainless steel, plastic, or
other appropriate homogenization container, and mix thoroughly to
obtain a homogenous sample representative of the entire sampling
interval.

Then, either place the sample into appropriate, labeled containers
and secure the caps tightly; or, if composite samples are being
collected, place samples from the other sampling intervals into the

- homogenization container and mix thoroughly.

When compositing is complete, place the sample into appropriate,
labeled containers and secure the caps tightly.

4. Sampling With a Grain Sampler

The grain sampler is used for sampling powdered or granular wastes or materials
in bags, fiber drums, sacks, similar containers or piles (Figure 5d). This sampler
is most useful when the solids are no greater than 1/4" in diameter.

This sampler consists of two slotted telescoping brass or stainless steel tubes. The
outer tube has a conical, pointed tip at one end that permits the sampler to

September 1996
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penetrate the material being sampled. The sampler is opened and closed by
rotation of the inner tube. Grain samplers are generally 24" to 40" long by ':" to

1" in diameter and are commercially available at laboratory supply houses.
Use the following procedures to collect waste pile samples with a grain sampler:
a. With the sampler in the closed position, insert it into the granular or

powdered material or waste being sampled from a point near a top ed'ge or
corner, through the center, and to a point diagonally opposite the point of

entry.
b. Rotate the sampler inner tube into the open position.
c. Wiggle the sampler a few times to allow material to enter the open slots.
d. With the sampler in the closed position, withdraw it from the matenal

being sampled.

e. Place the sampler in a horizontal position with the slots facing upward.
f. Rotate the outer tube and slide it away from the inner tube.
g If volatile organic analysis is to be performed:

1. Transfer the sample into an appropriate, labeled sample cont;iner

with a stainless steel lab spoon, plastic lab spoon, or equivalent and
secure the cap tightly.

2

Place the remainder of the sample into a stainless steel, plastic, or
other appropriate homogenization container, and mix thoroughly to

obtain a homogenous sample representative of the entire sampling
interval.

3. Then either place the sample into appropriate, labeled containers
and secure the caps tightly; or, if composite samples are to be
collected, place a sample from another sampling interval into the
homogenization container and mix thoroughly.

4. When compositing is complete, place the sample into appropriate,
labeled containers and secure the caps tightly.

14
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D. REFERENCES

Reproduced in part from OSWER Directive 936(0.4-07, January 1991.

E. FIGURES
5a -- Scoops and Shovels
5b -- Sampling Augers
5¢ -- Sampling Trier

5d -- Grain Sampler
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FIGURE 5a — SCOOPS AND SHOVELS
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FIGURE 5b — SAMPLING AUGERS
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FIGURE 5c — SAMPLING TRIER
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FIGURE 5d — GRAIN SAMPLER
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SECTION V1. SOIL SAMPLING

PREFACE

Soil samples may be recovered using a variety of methods and equipment. These are dependent
on the depth of the desired sample, the type of sample required (disturbed vs. undisturbed). and

the soil typec.

Surface soils may be sampled easily using a spade, trowel, and scoop. Near surface soil sampling
may be performed using a hand auger, a power auger, drilling, or, if a test pit is required. a
backhoe. The selection of the sampling devices should be based upon the cohesiveness of the
soil and the chemical characterization or analytes of concern (e.g. VOCs or metals). The drilling
or sampling methodology chosen should cause the least amount of disturbance to the subsurface
materials. The introduction of foreign materials can change the physical, chemical and biological
nature of the soils to be sampled.

The objective of subsurface sampling is to obtain representative samples of subsurface materals.
The sample may be either composite or discrete, and either disturbed or undisturbed. The type
of sample that is taken depends on the drilling technique and the purpose of the investigation.
As the project manager, discuss the type of samples needed with the driller and all pertinent
personnel to ensure that the objectives of the sampling episode are met. The sample handling
procedures described here for surface soil sampling should be employed once a soil boring core
is extracted from the ground. For more information on drill rig operations reference the "Drill
Rig Unit Methods and Procedures Manual." Ms. Sherry Otto maintains a copy of this manual
and she may be reached at 785-9384.

In some situations it might be best to drill two borings in close proximity; one to obtain soil
samples for chemical analyses and the other for describing the physical characteristics of the soil
Additional soil sampling during an investigation, beyond that for chemical contaminants, may be
required to determine the physical characteristics of particular soil strata. In Illinois, the
classification of groundwater often includes evaluating physical characteristics of water bearing
soils. Groundwater classification significantly impacts cleanup objectives for both soils and
groundwater in our state. Reference administrative procedure #26 for guidance on what physical
attributes in soil affect the classification of groundwater.

Remember to follow all health and safety guidelines when handling samples. Environmental
sampling may be the closest contact one will have with hazardous materials.
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A. REMINDER CHECKLISTS

1. Pre-Sampling Activities

September 1996

Establish purpose(s) of sampling.
Assess site hazards, and develop and/or review site safety plan.

Develop and/or review sampling plan.

Obtain necessary sampling and monitoring equipment; decontaminate or
preclean the equipment, and ensure that it is in working order.

Prepare your bottles in advance of sampling (label and organize).
Bring enough clean water for rinsing, cleaning and cooling off.

Identify and stake all sampling locations. If required, the proposed
locations may be adjusted based on site access, property boundaries, and
surface obstructions. All staked locations must be utility-cleared 48 hours
in advance through J.U.L.LE. at 1-800-892-0123 or in Chicago at 312-744-
7000. When using the drill ig make sure that the rig will be at least 100
feet away from any overhead power lines (OSHA 29 CFR 1910.180) or
notify the power company to turn off the lines.

Be prepared to sample in extreme weather conditions, if applicable.

Schedule a meeting prior to the trip 1o ensure all sampling tearn members
understand their roles and responsibilities.

If necessary, contact owner/operator prior to the trip to schedule the
sampling event, to gain access to the site, to discuss the purpose of the
sampling event, and to address any szfety and security concerns at the site.

Identify local suppliers of sampling expendables (e.g. ice, plastic bags)
overnight delivery services (e.g. Federal Express), and recharge of SCBA
air tanks; contact nearest public water supply that is contaminant free for
drilling/cleaning of drill rig equipment, if necessary.

Prepare sample containers prior to sampling (label and organize).
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pA During Sampling Activities

Perform a general site survey prior to site entry.

Document the sampling event. At a minimum, include weather conditions,
date, time, sampler’s name, photographs (directions and distances). any
deviations from the original sampling plan, and any problems encountered.

Monitor the air in the area where sampling is taking place so that you can
adjust your level of protection. Note: take special precautions around

rotating augers. Never touch or reach behind a rotating auger. Make
sure all sampling personnel know where the “kill switch” is on the

drill rig.

Always take background samples from the same soil types and from
similar depths.

Collect samples in order of volatilization. Special care is taken when
collecting VOC samples.

Never composite VOC samples.

Pack volatile samples to limit the amount of head space, but not too
tightly; volatile contaminants may be squeezed out of the container.

Wipe off outside of sample bottles prior to placement in cooler.
Photograph sample container at sampling location.

Keep sample bottles properly preserved, sealed, in coolers on ice and
maintain chain of custody.

3. Post-Sampling Activities
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Decontaminate all field equipment, and PPE if appropriate, in accordance
with the Health and Safety Plan. Clean or decontaminate all reusable
equipment before returning to the IEPA warehouse or its place of origin.

Classify all waste generated (i.e. IDW = cuttings, rinse waters, baggies,
contaminated PPE) and dispose of properly.

Keep samplgs cool; ship or drop off to appropriate laboratory, in
accordance with the program specific standard operating procedure for
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sample packaging and shipping.

Separate incompatible wastes so that they are not transported in the same
cooler.

Seal odorous wastes in plastic bags in a cooler to avoid breathing vapors
or odors during transportation.

Transcribe field notes to memorandum form and submit to the Bureau File.
include photographs and a sketch of site with sampling locations clearly
identified.

When using the drill rig, within 30 days a well construction/geological
report should be submitted to the Illinois Department of Public Heaith.

B. EQUIPMENT CHECKLIST

See the next page for a sampling equipment checklist for a list of the equipment used for

sampling.
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PAPERWORK:

IEPA |dentification

Safety Training Certification

Lab Phone Numbers

Site Map & Directions

Chemical Analysis Forms

Chain of Custody Forms

Receipt for Samples (RCRA sites

AN

o
3

<

<

Field Log Forms or Field Log Book

PROJECT MANAGER:

Field Logbook
Aluminum Case (for paperwork)
Calculator
Camera (film/battery)
Pencils & Pens (Waterproof)
China Markers
Compass
Pocket Knife
Emergency Raingear
Paper Towels
PPE Gioves L XL
pH Paper
Decon Spray Bottles:
Liquinox Solution
Deionized/Distilied Water

RIARARA

ENERAL SAMPLING EQUIPMENT:

Sample Bottles
Extra Bottle Labels
Waterproof Clear Tape
Visqueen (pre-cut)
Utility Knife or Pocket Knife
Portable Table
Garbage Bags
Rain Canopy & Poles
Nylon Rope
Water Carriers
Paper Towels
Duct Tape
Masking Tape
Flashiights & Batteries
Binoculars
Aluminum Foil
Shovel
Trowel/Sampling Spoons
Macheté
Tape Measure
Photoboard

M

L

L

SAMPLING EQUIPMENT CHECKLIST

FOR DECON:

Spray Bottles:
Liquinox Solution
Distilied/Deionized Water
1/2-Gallon Jugs:
____HCL; dilute to 5 or 10%
Liquinox Solution
DI Water
5-Gallon Sprayers:
Liquinox Solution
Tap Water
Extra Gallons of DI Water
Paper Toweis
—_ Aluminum Foil
Brushes
Ptastic Tubs
5-Gallon Plastic Buckets
Garbage Bags

|

FOR FIELD MEASUREMENTS:

Passport

PID

FID

TVA

pH/Temp/Miliivolt Meter
Battery; 9-voit

pH Buffers; 4, 7, & 10

Radiation Detector

Draeger Pump, Tubes

PPE, SAFETY & SUPPORT:

Cleaning & Cooling Water
Drinking Water
Gatorade
tce for Drinking Water
Hand Soap/Goop
—— First Aid Kit
Insect/Tick Repeliant
Sunscreen
Fire Extinguishers
Walkie Talkies
Full-Face Respirators
Cartridges
. _SCBAs
—_Cylinders
Field Chairs
Disposable Booties
Tyvek
Saranex
Raingear
Cotton Coveralis
Insulated Coveralls
Steel-Toed/Shanked Boots
Insulated Pack-Boots
Hardhat/Face Shields
Nitrile/Butyl Rubber/Neoprene Gloves
Gilove Liners
Safety Glasses

|

SEALING & TRANSPORTATION

____ Coaolers
Blue Ice
Dry ice
Regular ice
Large Liners for Coolers
1-Gallon Ziplock Bags
Quan Ziplock Bags
Large FDA Cooler Bags
Evidence Tape
Strapping Tape
Vermiculite

Tie Wraps (for coolers)

FOR SOIL:

_____Survey Stakes or Flags
Stainless Steel Buckets,
Pans or Bowils
Plastic Sheet for
Cuttings/Spoils
Volatile Sampling Inserts
Wax or Foil to Seal insens
Tube Auger
Extension Rods
-Handie
Pick Hammer

September 1996
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C.

PROCEDURES

ll

Soil Sampling by Hand

Collection of samples from surface soil (< 3 feet) can be accomplished with tools
such as spades, shovels, and scoops. The surface material can be removed to the
required depth with this equipment; then a stainless steel or plastic scoop can be
used to collect the sample. This method can be used in most soil types but is
limited to sampling near surface areas.

The use of a flat, pointed, mason trowel to cut a block of the desired soil can be
helpful when undisturbed profiles are required. A stainless steel scoop, lab spoon.
or plastic spoon will suffice in most applications. In freezing conditions a pick
hammer may to used to break through frozen ground. Care should be exercised
to avoid the use of devices plated with chrome or other materials. Plating is
particularly common with garden implements such as potting trowels.

It is not recommended that VOC samples be collected at the surface, as these
compounds probably have volatilized alrcady; however, it may be acceptable to
sample to determine the presence or absence of concentrations of volatile
contaminants in the surface soil in spill situations where limited downward
migration is expected. Volatile samples taken from a depth of 2 to 3 feet may
more reliably represent contaminant conditions in a clay matrix.

a. Collecting surface soil samples (< 3 feet):
1. Remove grass/turf cover.
ii. Carefully remove the top layer of soil to the desired sample depth

with a precleaned spade or stainless steel scoop.

il Using a precleaned, stainless steel scoop, plastic spoon, or trowel,
remove and discard a thin layer of soil from the area which came
in contact with the shovel. Also remove as many roots as possible.

iv. Transfer sample into an appropriate sample container using a clean
stainless steel or plastic lab spoon, or equivalent. If composite
samples are to be collected, place the soil sample in a clean
stainless steel or plastic bucket, tray or pan, and mix thoroughly to
obtain a homogeneous sample representative of the ertire sampling
interval. Then, place soil sample into labeled containers. Try to
collect a sample that has as few roots and pebbles as possible. It
is very important to remember to use a clean, i.e. decontaminated,
scoop, spoon, trowel, bucket, tray, pan etc. for each sample and
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sampling interval. Use of thoroughly decomam@natcd equipment
will eliminate the possibility of cross contaminating samples.

Caution: Never composite VOC samples.

The risk of losing volatile contaminants is great when exposing the
sample to air for a even a brief amount of time. If samples for
volatile organic analysis will be collected, they need to be collected
directly from the bottom of the hole (before mixing the sample if
a non-volatile composite sample is to be collected), to minimize
volatilization of contaminants. Quickly pack volatile samples into
the sample containers to limit the amount of head space. but not
too tightly. Volatile contaminants may be squeezed out of the
sample and container if packed too tightly.

v. Fill the sample jar fully to the top to reduce headspace. Check that
the Teflon® liner, if required, is present in the cap. Secure the cap
tightly. Wipe off the outside of the jar prior to placing in cooler.

vi. Fill in the hole and replace grass turf if necessary. If the surface
is contaminated, fill the hole with granular bentonite to prevent the
movement of contaminants into the subsurface.

vii.  Collect QA/QC samples as specified in sampling plan or quality
assurance plan.

viii.  Decontaminate equipment between samples according to BOL's
SOP for Equipment Decontamination (to be developed).

Sampling at depth (3 to 10 feet) with hand augers

This system consists of a fully open or half open face bucket auger. a
series of extensions, and a T-handle. The auger is used to bore a hole to
a desired sampling depth, and is then withdrawn. The auger tip is then
cleaned or replaced with a clean auger to prevent cross contamination,
lowered down the borehole, and driven into the soil at the completion
depth. The core is then withdrawn and the sample collected. The Agency
also has posthole augers. Posthole augers have limited utility for sample
collection as they are designed to cut through fibrous, rooted, swampy soil.
Posthole augers are most acceptable for composite sampling.

Collect samples with a hand auger as follows:

i Attach the auger bit to a drill rod extension, and attach the T-
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ix.

handle to the drili rod.

Clear the area to be sampled of any surface debris (e.g. twigs,
rocks, litter). It may be advisable to remove the first 3 to 6 inches
of surface soil for an area approximately 6 inches in radius around
the drilling location. A pick hammer may be necessary to remove
the upper layer in freezing conditions.

Begin auguring, periodically removing and depositing accumulated
soils onto a plastic sheet spread near the hole. This prevents
accidental brushing of loose material back down the borehole when
removing the auger or adding drill rods. It also facilitates refilling
the hole, and avoids possible contamination of the surrounding
area.

After reaching the desired depth, slowly and carefully remove the
auger from the boring. When sampling directly from the auger,
collect sample after the auger is removed from boring as described
in step “vii.”

Carefully lower the clean bucket auger (or tube sarnpler if soils
allow) down the borehole. Continue boring with the bucket auger
or gradually force the tube sampler into soil. Care should be taken
to avoid scraping the borehole sides. Avoid hammering the drill
rods to facilitate coring, as the vibrations may cause the boring
walls to collapse.

Remove the auger from hole. Either unscrew the drill rods and
from the auger and remove sample or remove soil core from the
auger while rods are attached.

When a cohesive substrate is being sampled, discard the top of the
core (approximately 1 inch), as this represents material collected
before penetration of the layer in question. Place the remaining
core directly into the sample container or into a clean compositing
pan or bowl. Minimize possible volatilization of VOCs by limiting
agitation, exposure to air, and headspace. If you are compositing,
mix thoroughly to homogenize the sample(s) as much as possible.

Carefully and clearly label the container with the appropriate
sample tag addressing all the sample packaging and shipping
categories or parameters required by your program.

Secure the cap tightly onto the sample container. [f required for
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Xl.

Xil.

xiii.

volatiles, ensure that a Teflon® liner is present in the cap. Wash
off the sample container with deionized water. Place the san:ple
bottle in a plastic bag, and put on ice to keep the sample at 4°C.

Use a chain-of-custody form to document the types angl numbers of
soil samples collected and logged. Verify that the cham-of-custody
form is correctly and completely filled out prior to shipping.

Record the time and date of sample collection, as well as a
description of the sample and direction of any picture taken in the
field logbook.

If another sample is to be collected in the same hole, but at a
greater depth, reattach the decontaminated auger bit or a different.
clean auger to the rods and redo steps iii. through xi. Make sure
to decontaminate the auger or tube sampler between samples 10
avoid cross contamination of samples.

Abandon the hole according to applicable regulations and guidance.
Generally, shallow holes can simply be backfilled with the removed
soil material.

2. Soil Sampling Using Power Tools

a.

September 1996

Auger Sampling

i

1.

iil.

1v.

This method should not be used for VOC analysis.

Examine the soil with an organic vapor instrument and record the
reading.

For noncohesive soils a sample can be collected from the auger
cuttings. Cohesive soils may wrap around the auger and a sample
can be collected from the auger. NOTE: The augers must not
be rotating and the drill rig should be in neutral. Make sure
the drill rig operator knows what you are doing.

Using a clean stainless steel or plastic trowel or scoop, collect a
sufficient quantity of soil from the auger or soil cuttings.

Transfer sample into an appropriate sample container with a clean

stainless steel or plastic spoon, or equivalent. If composite samples
are 10 be collected, place the soil sample into a clean stainless steel
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vi.

vil.

viil.

X.

or plastic bucket, tray or pan and mix thoroughly 1o obtain a
homogeneous sample representative of the entire sampling interval.
Then place the soil sample into the proper labeled containers. Try
to collect a sample that has as few roots and pebbles as possible.

Transfer the sample container(s) to a chilled cooler.

Follow appropriate equipment decontamination and established
IDW disposal procedures.

Backfill the bore hole with granular bentonite to prevent cross
contamination within the subsurface strata.

Complete all necessary field documentation.

Split-Barrel (Tube) Sampling of Soils

i.

il

1ii.

1v.

vi.

Vii.

The drill rig operator should follow the American Society for
Testing and Materials (ASTM) standard method for penetration test
and split-barrel sampling of soils D 1586.

Examine the soil with an organic vapor instrument and record the
reading.

Using a clean stainless steel or plastic trowel or knife, collect a
sufficient quantity of soil and place it into the appropriate sample
containers. If composite samples are collected, place the soil
sample into a clean stainless steel or plastic bucket, tray or pan and
mix thoroughly to obtain a homogeneous sample representative of
the entire sampling interval. Then place the soil sample into the
proper labeled containers.

When sampling for VOCs, a clean stainless steel tube(s) can be

placed inside the split-barrel sampler. Follow Administrative
Procedure #14 on Soil Volatile Sampling Procedures.

Transfer the sample container(s) to a chilled cooler.

Follow appropriate equipment decontamination and established
IDW disposal procedures.

Continue drilling and sampling as described in the sampling plan.

Upon completion of boring, backfill the hole with granular
bentonite to prevent cross contamination within the subsurface
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viil.

strata.

Complete all necessary field documentation.

5 Ft. Continuous Split Tube Sampling of Soils

1.

il.

ii.

v.

V1.

vil.

Viil.

The drill rig operator should follow any applicable Americap
Society for Testing and Materials (ASTM) standards for use of this
sampling device.

Examine the soil with an organic vapor instrument and record the
reading.

Using a clean stainless steel or plastic trowel or knife, collect a
sufficient quantity of soil and place it into the appropriate sample
containers. If composite samples are collected, place the soil
sample into a clean stainiess steel or plastic bucket, tray or pan and
mix thoroughly to obtain a homogeneous sample representative of
the entire sampling interval. Then place the soil sample into the
proper labeled containers.

When sampling for VOCs, a clean stainless steel tube(s) can be
placed inside the split tube. Follow Administrative Procedure #14
for Soil Volatile Sampling Procedures.

Transfer the sample container(s) to a chilled cooler.

Follow appropriate equipment decontamination and established
IDW disposal procedures.

Continue drilling and sampling as described in the sampling plan.
Upon completion of the boring, backfill the hole with granular
bentonite to prevent cross contamination within the subsurface
strata.

Complete all necessary field documentation.

Thin-Walled (Shelby) Tube Sampling of Soils

1.

il.

The drill rig operator should follow the American Society for
Testing and Materials (ASTM) standard practice for thin-walled
tube sampling of soils D1587.

This method is not recommended for loose noncohesive soils such
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as sands and gravels.

iii.  Examine the ends of the sample tube with an organic vapor
instrument and record the reading.

iv. Add additional clay to the ends of the sample, if necessary. to
eliminate head space and cover both ends of the sample tube with
aluminum foil and a plastic cap.

v. Place the sample tube into a chilled cooler.

Vi. Follow appropriate equipment decontamination and established
IDW disposal procedures.

vii.  Continue drilling and sampling as described in the sampling plan.
Upon completion of boring, backfill the hole with granular
bentonite to prevent cross contamination within the subsurface

strata.

viii. Complete all necessary field documentation.

D. REFERENCES

Barth, D.S. and B.J. Mason, 1984, Soil Sampling Quality Assurance User’s Guide. EPA-
600/4-84-043.

U.S. Environmental Protection Agency. 1984. Characterization of Hazardous Waste Sites -
A methods Manual: Volume II. Available Sampling Methods, Second Ed.. EPA-
600/4-84-076.

U.S. Environmental Protection Agency. 12/1987. A Compendium of Superfund Field
Operations. EPA/540/p-87/001.

U.S. Environmental Protection Agency. 8/1990. Draft Generic Quality Assurance Project
Plan for Region V FIT Activities, Volume 2, Standard Operating Guidelines and
Standard Operating Procedures. Hazardous Site Evaluation Division, Field
Investigation Team Zone II. Contract No. 68-017347.

U.S. Environmental Protection Agency. 3/1992. Technical Support Section Standard
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E. FIGURES

6a -- Trowel (Scoop)

6b -- Tube and Bucket Augers
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FIGURE 6b — TUBE and BUCKET AUGERS
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FIGURE 6a - TROWEL (SCOOP)
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SECTION VIL. GROUNDWATER SAMPLING

A. REMINDER CHECKLIST

1. Pre-Sampling Activities

September 1996

Assess site hazards, and develop and/or review a site safety plan.
Develop and/or review sampling plan.
Establish purpose(s) of sampling.

Obtain necessary sampling and monitoring equipment; decontaminate or pre-
clean the equipment, and ensure that it is in working order.

Bring enough clean water for rinsing, cleaning and cooling off.
Schedule lab time and order your lab-prepared bottles 2 weeks in advance.
Be prepared to sample in extreme weather conditions, if applicable.

Schedule a meeting prior to the trip to ensure all sampling team members
understand their role and responsibilities.

If necessary, contact owner/operator (0/0) prior to the trip to schedule the
sampling event, to gain access to the site (and monitor wells), to discuss the
purpose of the sampling event, to address any safety and secunty concems
at the site, and to coordinate split samples if o/o requests.

Identify local suppliers of sampling expendables (e.g., ice, plastic bags) and

ovemnight delivery services (e.g., Federal Express), and recharge of SCBA air
tanks (local Fire Dept.).

Review Site geology, hydrogeology, monitor well construction, potential
contaminants and contaminant behavior.

Determine what QA/QC samples are necessary for the sampling objectives.
Determine if any private drinking water wells will be sampled in conjunction

with the monitor well sampling. Contact well owners in advance to schedule
appointments.
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Prepare your sample containers prior to sampling (label and organize).

2. During Sampling Activities

Document the sampling event. At & minimum, include weather conditions,
date, time, samplers’ name, photographs, any deviations from the original
sampling plan, and any problems encountered.

Collect samples in decreasing order of volatility. Special care must be taken
when collecting VOC samples (i.e., no headspace).

If necessary, monitor the air in the area where sampling is taking place and
near the headspace of the monitoring well to determine vour level of
protection.

Keep samples properly preserved, sealed, cooled, and maintain chain of
custody.

Never composite VOC samples.
Wipe off outside of sample bottles prior to placement in cooler.

Package samples to prevent breakage and contamination from blue ice during
transportation.

3. Post-Sampling Activities:

September 1996

Decontaminate all field equipment and PPE if applicable, in accordance with
the Health and Safety Plan. Retum all reusable equipment to the IEPA
warehouse or its place of origin.

Classify all waste generated (e.g., Investigation derived waste or IDW =
cuttings, rinse waters. baggies. contaminated PPE) and dispose of properly.

Keep samples cool; ship or drop off to appropriate laboratory.

Separate incompatible wastes so that they are not transported in the same
cooler.

Seal odorous wastes in a cooler to avoid breathing vapors or odors during
transportation.
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B. EQUIPMENT CHECKLIST

Sec checklist below for appropriate sampling equipment.
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PROJECT MANAGER:

IEPA Identification

Safety Training Certification
Lab Phone Numbers

Site Map & Directions
Chain of Custody Forms
Field Logbook

Aluminum Case (for paperwork)
Caiculator

Camera & Battery

Pencils & Pens

China Markers

Compass

Pocket Knife

Emergency Raingear

PPE Gloves

)

i

PPE, SAFETY & SUPPORT:

PPE gloves:Nitrile, latex, Butyl Rubber,

or Neoprene

Cleaning & Cooling Water

Hand soap

Drinking Water

Gatorade

Field Chairs

insect/Tick Repellant

Sunscreen

Raingear

First Aid Kit
Disposable Booties

Fire Extinguishers
Walkie Talkies
Fuli-Face Respirators
Cartridges

SCBAs

Cylinders

Tyvek

Saranex

Cotton Coveralis
insulated Coveralis
Steel-Toed/Shanked Boots
Insulated Pack-Boots
Hardhat/Face Shields
Glove Liners

SAMPLING EQUIPMENT CHECKLIST

FOR DECON:
Hand Spray Bottles:
Liquinox Solution

Distilled/Dieionized \Water

_____HCL:dilste to 50r 10%

5-Gallon Sprayers:
Liquinox Solution
_______Tap Water
Extra Gallons of D! Water

—___Aluminum Foil
Brushes
Plastic Tubs
Garbage Bags
FOR FIELD SCREENING:
Passport
PID
FID
TVA
CGl
DL101
Radiation Detector
Draeger Pump, Tubes
PURGING:
KEYS TO WELLS
_____Boltcutters, screwdnver,
Vice grip

—___Replacement Lock
—___Water ievel indicator
3 AA battenes
__ _Papertowels
Machete’
Visqueen (pre-cut)
Utility knife
Garbage bags
Purge pump & battery
Bailers
Nylon Cordage
5-gal. Plastic purge buckets
Stainiess steel Weights
(For unweighted PE bailers)
_____Backpack frame
Fishing gear:
—__Trebie hooks & weights
__Fishing line
Fiashiight & battenes
Fiuorescent flagging

SAMPLING:

______Sampie botties
Extra bottle labels
Ciear waterproof tape
Portable Table

H paper

pH.SC/Temp meter &
S-volt battery

FILTERING:

Penstalti: pump (charge
battery)
Silicone tubing
Disposabie filter cartnoges

SEALING & TRANSPORTATION:
Coolers
Biue ice
Dry ice
Regular Ice
Large Food-grade baggies
Quart Ziplock Bags
Bubble wrap
Evidence Tape
USD Form

T

HER
EN

00
mm

Rain Canopy & Poles
Aluminurn Foil
Binoculars

Shovel

Trowel/Sampling Spoons
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C. PROCEDURES

1. Field QA/QC

a.

b.

September 1996

Prevention of Cross-Contamination

1.

9

Clean protective gloves (e.g.. nitrile. latex, vinyl. neoprene. or other
chemical resistant gloves) will be worn when working with the
water level indicator, bailers. pump, or any other equipment that
comes into contact with groundwater. The gloves serve to prevent
cross-contamination between wells and also to protect the sampler.
Gloves will be discarded after each monitor well and also if they
become visibly contaminated or damaged during sampling.

Purging and sampling equipment that will be used in the monitor
wells should never be placed directly on the ground. Plastic
sheeting (“Visqueen™) should be placed on the ground near the
monitor well to provide a clean working area to place equipment
and instruments and to prevent the suspension (if using a bailer)
from accidentally touching the ground. This plastic sheeting is not
for the sampling crew to step on. Bailer line should be kept off of
the ground/Visqueen by using an electric cord reel or looping the
line around the thumbs as it is pulled out of the well. All
equipment should be kept in its cover or container until it is time
to be used. However, once used, it should not be placed back into
its container or case until decontaminated.

QA/QC Samples

1.~

All QC measures should be performed for at least the most
sensitive chemical constituents for each sampling date. These
samples are collected, preserved and submitted for analyses as any
other sample, for selected parameters.  Analyte-free
distilled/deionized (DI, hereafter), water or Nanopure water
obtained from the organic lab must be used for field blanks.
Background samples and VOC lab trip blanks are mandatory for
every sampling trip unless there is no background well to sample
or VOC samples are not being collected. Other appropriate QA/QC
samples should be collected if needed. This must be coordinated
prior to the site visit.

The appropriate paperwork and chain of custody forms must be
utilized for QA/QC samples.
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Background Samples (Mandatory)

A background sample should be collected from a monitoring well
that is upgradient from the source of contamination that is the
target of the investigation. Sometimes the well that has been
designated as upgradient is not wuly upgradient and sometimes this
is not known until a review of the analytical resuits or field
measurements has been conducted. The background sample should
be collected from the same aquifer or zone being moniitored by the
downgradient monitoring wells.

Lab Trip Blanks (Mandatory)

Trip blanks are used as a control sampie to determine potential
VOC contamination from the containers themselves or the
atmosphere during sample shipment and storage. The IEPA lab
will provide VOC trip blanks with sufficient notice. They will
accompany the sample bottles and samples at all times unti] they
are delivered to the lab. Trip blanks are not to be opened in the
field. One set of VOC trip blanks (two 40ml vials) will be
submitted with samples each day that samples are collected
(USEPA, 1992) and for every 10 samples. For example, if 11
VOC samples are collected in one day, two sets of voc trip blanks
should be submitted to the lab. Label the trip blanks with the date
they were used if turning in more than one days worth of trip

blanks.

Field Duplicate for Matrix Spike (Mandatory if using the 80-o0z
amber semi-volatile bottle). This is a semi-volatile sample collected
simultaneously with the prirnary sample at the upgradient well or
the well that is expected to be the least contaminated. These are to
be coliected if using the 80-0z amber glass bottle for semi-volatile
analysis. If using the 1 gallon amber glass bottle, there is sufficient
sample to run the matrix spike and an additional bottle need not be
filled.

Field blanks (not rnandatory, site-specific):

A. Field Equipment Blanks (also referred to as method blanks,
rinsate blanks)

These are samples that are collected to verify the adequacy
of decontamination efforts. The project manager should
decide whether these blanks are needed. Whenever non-
dedicated sampling equipment is used, equipment/field
blanks should be collected. An equipment/field blanks is
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obtained by passing analyte-free, DI water through a
cleaned sampling apparatus (pump. bailer. filtration
equipment, etc.) And collecting it in a clean sampling
bottle. This blank is used to assess the effectiveness of the
contamination procedures implemented between sampling
locations. Ideally, equipment blanks should be collected
after sampling the well(s) that historically show(s) highest
levels of contamination. They should be collected at a
frequency of one blank per 10 samples (Ohio EPA. 1995).

B. Field (air) Blank

To assess the potential contribution of airborne
contaminants present in ambient air to groundwater samples
being collected. Use an empty preserved VOC bottle and
pour lab prepared analyte-free DI or Nanopure water into it
and submit like any other sample.

Calibration of Equipment

Personnel should read the instructions prior to using amv of the
instruments.

L]

The pH, specific conductance or millivolt, temperature meters will be
calibrated in the field once per day in accordance with manufacturer
guidelines which are to be kept with the equipment. This will be
documented in the field notes. The meters(s) should be recalibrated if an
apparent erroneous reading is obtained. If the meter cannot be recalibrated
to meet the manufacturer’s accuracy specifications, repair may be
necessary.

The direct reading monitoring equipment (H-Nu. DL101, TVA, Passport.
etc.) will also be calibrated according to manufacturer’s specifications and
this will be documented.

2. Approaching the Well

If driving a vehicle to the well, the vehicle must be turned off and the exhaust
vapors allowed to dissipate before uncapping the well. )

a.
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Open protective outer casing of the well while standing crosswind or
upwind from the well. The area around the headspace of the well will be
ponitorcd for organic vapors. Depending on the site-specific factors
nvolved, one or more of the following instruments may be used: DL101,
PID, CGl, OVA, TVA, Passport personal monitor. The project manager
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must decide which instruments to use prior to the sampling event. The
instruments must be calibrated in accordance with manufacturer’s

instructions.

After taking the reading of the air around the outer casing, remove the well
cap. Place the instrument probe near the opening of the well and observe
the response of the instrument. The response will be observed for
approximately one to two minutes or until the reading stabilizes.

The type of response will be recorded, as to whether it was immediate.
gradual, or none. Record the units or percent (%) reading. If no reading
above background is recorded then proceed with the next activities. If
there is a reading encountered above background, this reading will be
taken into consideration when determining the level of respiratory
protection required. The level of protection to be used while approaching
the well should be determined prior to the sampling inspection, especially
in the case of a leachate monitor well, which may have landfill gas
emanating from it.

3. Inspecting the Well

Each well will be visually inspected and the physical integrity ascertained by
actually touching the inner casing to se¢ if it moves (while wearing protective
gloves). These observations will be documented. Factors to be verified in the
inspection of the well are outlined on the attached, monitor well ficld inspection
checklist, (optional), included as Attachment 2. The condition of each well should
be documented with a photograph.

4. Static Water Level & Total Depth Measurements

a.
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Static water level measurements in all wells are to be taken within the
shortest possible time of each other, and prior to purging the wells.

Measurements are taken by starting at the least contaminated well and
proceeding in order of increasing contamination. If no contamination has
been detected in the past, or this information is not available, measure the
upgradient wells first.

If the wells have vented caps (the cap or inner casing has been drilled or
notched, or the cap fits loosely enough that the air column in the well is
in communication with the atmosphere), the water level measurements may
be made as soon as the headspace has been monitored for nrganic vapors.

If the wells caps are not vented, the water level must be allowed to
stabilize to obtain accurate readings after removal of the cap. The time
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span required for the water level to stabilize could range from a fe}x'
minutes to a few days, depending on the geologic matenial the w.ell 1s
screened in. ASTM Standard D4750 describes how to determine 2
stabilized liquid level. If water level measurements will be used for
collecting groundwater gradients and flow direction. the most accurate
readings possible must be collected. For purposes of calculating well
purge volume, allow the wells 10 stabilize 5 minutes.

If a dedicated bailer is being stored in the well (vou should ask
owner/operator about this prior to the site visit), you must do one of two
things. depending on whether the bailer is stored above the water column
or below. If the bailer is stored above the water column. remove the bailer
and take your water level measurement. If the bailer is being stored below
the water column, try to collect the static water level measurement prior
to removal of the bailer. If this cannot be done, remove the bailer. Jer the
water level stabilize, and take the water level measurement. .

Water level measurements are taken with an electronic sounder/tape.
Measurements are to be made to the nearest hundredth (0.01) of a foot
following these steps:

1. Set the sensitivity according to manufacturer’s specifications (high
for clean water, low for highly contaminated water or leachate).

2. Prior to inserting the probe of the water level indicator, rinse it
with distilled water.

3. While wearing protective gloves, slowly lower the probe in the well
unti]l the buzzer sounds.

4, Raise the probe until the buzzer ceases. '

S. Slowly lower the probe until contact is just made. Repeat this until
a confident reading is obtained (measure it at least three times).

6. Holding the probe cable at the side of the inner casing, which
serves as a reference point for measurements, note the point on the
cable adjacent to the top of the inner casing.

7. Record the water level measurement.
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10.

The electric water level indicator will not respond to an oil laver floating on the
water. Thus, the liquid level determined will be different than wouid be
determined by a steel tape or an interface probe. The difference depends on how
much oil is floating on the water (ASTM D4750).

In clean wells or wells with only dissolved contamination. measure
the total depth of the well with the water level indicator. Use a
graduated, weighted line or the electnc water level meter with the
sensitivity tumed ofi. Lower the probe into the well. With the probe
just touching the bottom of the well, measure the depth using the
same procedure as for static water level measurements and record the
measurement. This method of measurement is not accurate to the 0.01
foot. This measurement may indicate if siltation has occurred.
However, keep in mind that the water level indicator is not intended
to be an accurate way of measuring total depth.

For highly contaminated wells, or leachate wells, DO NOT LOWER
THE WATER LEVEL PROBE BELOW THE LIQUID LEVEL.

Use a reusable stainless stee:] weight tied to a disposable suspension
line, such as nylon cord, to detect the bottom of the well.

A. Slowly lower the weight into the well until the bottom is
detected.
B. With the line taut, mark it against the reference: point (top of

inner casing) or grasp the line at that point and pull the line
out of the hole and mark it where you are holding it. Mark it
with a China marker or other type of marker (this part of the
line never touches the groundwater).

C. Recover the line and weight from the well and accurately
measure the length of line below the mark.

D. Discard the line and thoroughly clean the weight before reuse.

Thoroughly clean the probe with Liquinox and DI water as the line
1s being reeled out of the well.

Change protective gloves between wells.
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5. Calculation of Water Volume in Casing ED

a. To calculate the volume of water in the well casing, you need to know:

-Inside well casing diameter.

-Total depth of well measured from a specified point, usually marked at the
top of the inner casing.

-Static water level depth measured from the same specified point.
-Linear feet of water in the well (total depth - static water level).

b. Using the table on the following page, calculate the static volume of water
in the well using the following formula:

Casing volume = Linear feet of water in the well  (X) Gallons of water
per foot of depth

Example:

Inner well casing diameter = 4 inches

Conversion factor for a 4-inch well (from table):0.653 g/ft.

Static water level depth = 25 feet

Total depth of well = 40 feet

Linear feet of water in the well (40' - 25') = 15 feet ¢

Casing volume = 15 feet (X) 0.653 gallons
ft.
Casing volume = 9.8 gallons

0F  The volume of water determined through this calculation is considered one well

(casing) volume. A well volume is the water that is contained within the inner casing
of the well.

This well volume will be needed in the next section entitled "Purging the Well". The
volume of water purged from the well must be recorded.

Also included on the next page is a “quick glance” table of gallons of water in a 2-
inch well based on the linear feet of the water column (total depth minus static water

L]
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level depth).

Conversion Factors to Calculate
Well Casing Volume (gallons)

Diameter of Conversion
Casing or Hole Factor
(Inches) (Gallons per Foot)
! 0.04]
1.5 0.092
2 0.163*
2.5 0.255
3 0.367
3.5 0.500
4 0.653
4.5 0.826
> 1.020
5.5 1.234
6 1.469
7 2.000
8 2.611
9 3.305
10 4.080
R 4.937
12 5.875
14 8.000
16 10.44
18 13.22
20 16.32
22 19.75
24 23.5
26 27.58
28 32.00
30 36.72
32 41.78
34 47.16
36 52.88

*Lincar fi. of water in the well X 163 (2-1n. well)
= Gallons of water in the well (One casing volume)
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Gallons of Water in a
2-inch Diameter Well

Linear Feet of Volume of
Water Column Water
(Gallons)
0.5' 0.08
1.0 0.163
1.5 0.245
2.0 0.326
2.5 0.408
3.0 0.489
3.5 0.571
4.0' 0.652
4.5' 0.734
5.0 0.815
5.5 0.897
6.0' 0.978
6.13'** 1.0
6.5' 1.06
7.0 1.14
7.5 1.22
8.0’ 1.30
8.5 1.30
9.0’ 1.47
9.5 1.55
10.0' 1.63
10.5' 1.71
1.0 1.79
11.5 1.87
12.0' 1.96
12.§' 2.04
13.00 2.12
13.5° 2.20
14.0' 2.28

**Lincar feet of water column ~ 6.13' (2-1n
well) = Gallons of water in the well (One

well volume).




6. Purging
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General Procedures for All Monitor Wells

Purging is necessary because a ground-water sample must be. rcprgscntative
of formation water. Water that has been standing in a well is typically not
representative of formation water because water in the_well above t_hc well
screen is not free to interact with formation water. is in contact with well
construction materials (casing) for extended periods of time. is in-direct
contact with the atmosphere, and is subject to different chemical equilibna.
Rust and scale from the monitoring well can interfere with lab analysis. A
field study by Barcelona and Helfrich (1986) concluded that purgi_ng of
standing water from the well was the dominant factor affecting precision of
sampling results (Nielsen et al, 1991). Robin and Gillham (1987) showed
that ground water moves through the screened portion of a well with littie
interaction or mixing with stagnant water in the overlying well casing.
Similar studies by Powell and Puls (1993) supported this observation. Water
in the screened area and sandpack is free to interact with the formation water,
(Herzog et al. 1988; Nielsen, 1995).

A bailer or pump may be used to purge the well of stagnant water (water in
the casing above the screened zone). These procedures do not dictate what
type of equipment to use for purging and sampling. That decision should be
made ahead of time by the project manager. Figures 7.1, 7.2, and 7.3 provide
examples of some purging equipment. ¢

1. Purge 3 to 5 well volumes from the well. In low recharge wells.
purge down to a few inches below the top of the screen and
commence sampling, (Nielsen, 1995). Dewatering the screen and the
gravel pack should be avoided to minimize aeration/oxidation effects
on water chemistry, and to minimize turbulence and turbidity of the
sample, (Barcelona, 1985b; Kaminski, 1994; Nielsen, 1995; USEPA,
1992, pg. 7-8. USEPA, 1993, pg. B-5). The depth of the depth of the
bailer in relation to the depth of the screen will need to be monitored.
This is accomplished by calculating the depth of the screen from the
top of the casing and tieing a knot in the bailer cord to represent that
depth (taking into account the length of the bailer). If depth to top of
the screen is not known, make an estimation. Sampling for VOCs
may commence immediately after the water level is lowered down to
the screen area. The water level may be lowered below the top of the
screen after VOCs are collected. :
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It is impossible to not allovs the water level in a water table well (a
well screened across the water table) to fall below the top of the
screen because the static water level is already below the top of the
screen prior to purging, if screened properly. It is recornmended that
these wells be purged a minimal amount, such as one well volume,
since there is no stagnant water column above the well screen.

Purge from the top of the static water level. so that mixing of the
water in the screened zone with the overlying stagnant zone is kept
to a minimum. Lower the purging device down the well as the water
level drops, stopping just below the top of the screen.

The rate at which wells are purged of stagnant water should be kept
to a minimum and should not exceed the rate at which the well was
originally developed, if this is known. This is more of a concem
when purging high yield wells with a pump.

Frequently, facilities have dedicated bailers and line that are left in
the well. It should be decided ahead of time what steps will be taken
if dedicated equipment is found in the well. It is not always advisable
to use this dedicated equipment, depending on its condition.
Frequently, disposable bailers are left in the well and re-used by
facilities. This s not what they were intended for and are sometimes
very dirty. If these are found in the wells, do not re-use them.

Plastic sheeting should be placed around the well to lay equipment
on. Care should be taken not to step on plastic sheeting with dirty
boots. Contact between the plastic sheeting and the bailer and
suspension line should be kept to a minimum.

Great care must be taken when setting equipment around a
monitoring well. Electronic equipment is very sensitive to humidity
and moisture. Some equipment, such as the pH meter, will be ruined
if one drop of water lands on it in the wrong spot. (Cut the plastic
sheeting large enough to be able to set equipment a sufficient
distance from the well so that splashing will not affect it.

Where dedicated equipment is not used, purging should commence
from the least contaminated well to the most contaminated well,
whenever possible. Sometimes return trips will be needed to collect
the entire sample because recharge is so slow in certain wells. Steps
to protect against cross contaminations should always be practiced.
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Note:

Deposit purge water into containers of known volume. such as >-
gallon buckets. in order to measure how much water has been pu_rged.
Record this for each well. Disposition of the purge water will be
determined on a site-specific basis.

If using a pump or non-dedicated or non-disposable bailer.
decontaminate them between wells. For decontamination guidelines
refer to ASTM, 1992 and USEPA. 1992.

There is sometimes a fine line between very low vield wells and dry
wells. If the well continuously does not yield enough water to eollect
a full sample within 24 hours, this well could be considered
inadequate or “dry”. This should be noted and discussed with the
project manager and/or permit reviewer. Most facility permits state
that if a monitor well is consistently dry, then the well needs to be
replaced. Document the beginning water level and observe the
recharge capabilities of each well.

Purging with Bailers

1.

to

L)

Always purge from the top of the static water level when using a
bailer.

The bailer must be lowered and pulled out as siowly as possible. It
should be lowered slowly to prevent potential redevelopment and 10
minimize disturbance and aeration of the water column. It should be
submerged only to a depth necessary for fill (during purging) and
should be removed in a manner that causes as little agitation as
possible. A bailer and cable should never come in contact with the
ground (Ohio EPA, 1995, pg. 10-17; USEPA, 1992 pg. 7-19).

Do not “milk™ the well by repeatedly and swiftly pulling the bailer up
through the water column. This does not make the water enter the
well any faster. It only serves to stir up sediments, yield a turbid
sample, and possibly overdevelop the well.

Tie the suspension cord to the bailer with a very secure knot. Tie the
end of the suspension line around the wrist for added protection.
Refer to the discussion of “Lost Bailers™ at the end of this section for
retrieval procedures.
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If it is necessary to temporarily leave the well duning purging or
sampling, store the bailer above the water level or above the point to
which the water level is expected to rise, keeping the suspension line

clean.
To accomplish this, follow these steps:

a. Cover the lockplate of the protective casing with a clean
paper towel] or latex glove. Wrap the bailer's suspension line
securely around it several times, so the bailer will not fall
down the well.

b. Place the rest of the line in a plastic bag (food-grade) for
protection. Tie off the top of the bag or use the ziplock
feature and place it inside the protective casing.

c. Place the lid back on the well loosely. If the well is going to
be left unattended for a short while, re-lock the well.

There are other ways to accomplish this, but the main idea is
not to let the bailer sink down through the column of water
and to keep the bailer and the line clean and off of the ground.
If the well has no protective casing, the bailer and line may be
stored in a clean 5-gallon bucket until it is used jor sampling.

Purging with Pumps

Slowly pump stagnant water from the top of the water column and
lower pump down as water level drops. Pumping rates during
purging should be kept at a minimum. This will vary depending on
the type of pump used. Excessive rates may result in the introduction
of groundwater from zones above or below the well screen. which
could dilute or increase cortaminant concentration of samples (Ohio
EPA, 1995). Purging may cease when 3-5 well volumes have been
removed or the water level is just below the top of the screened

interval.

For low yield wells (wells that would go dry with a bailer, if allowed)
placement of the pump intake near the top of the screen for purging
1s adequate, if all of the stagnant water is removed above the pump.
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Decontaminate any non-disposable. non-dedicated pump equipment
between wells. Refer to ASTM, 1992, and USEPA. 1992.

Always shut off pump immediately when it is drawing air.

Some pumps are not made to pump extremely comaminaFed water
(example: gas or diesel) and doing so could shorten th; hfe‘.of the
pump. Check the manufacturer’s specifications regardl.ng (hlS.aRd
other operating procedures. Follow the manufacturer’s instructions
regarding operation of any control mechanisms.

Micropurge Technique: Recent studies have indicated that low
rate/low volume purging and low rate sampling at the screened
interval using dedicated bladder or electrical submersible pumps is
a viable altemnative to traditional purging methods (e.g.. 3-3 well
volumes). Bailers and non-dedicated pumping equipment can not be
used with this technique because they pass through the stagnant water
column causing mixing. Micropurge may offer advantages in deep
wells equipped with dedicated pumps, that would yield large amounts
of purge water under traditional purging methods. USEPA (1992)
recommends that a packer be placed above the screened interval to
ensure that “stagnant” casing water is not drawn into the pump. For
more information on the micropurge technique refer to USEPA.
1992, pg. 7-8; Kearl. et al., 1994; FERMCO. 1993; Barcelona. et al.
1994; Robin and Giltham, 1987; Puls and Powell. 1992 & 1993.

S

THE WELL SHOULD BE SAMPLED AS SOON AS POSSIBLE

AFTER PURGING IS COMPLETED

7. Sample Collection
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Thoughts on Sampling Devices

Bailers or pumps. designed for groundwater sampling. may be used for
sampling. This document does not dictate what type of sampling device 10
use. There is no one perfect sampling device for all parameters. All devices
will alter the sample 10 some degree. Just the mere process of bringing the
water to the surface changes the water chemistry. The decision as to what
type of sampling device to be used must be made by the project manager,
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including whether to use [EPA equipment or equipment supplied by the
facility. This decision is dependent on the data quality objectives set for the
project. the quality/cleanliness of the facility’s equipment and the
owner/operator degree of cooperation. Figures 7.1, 7.2, and 7.3 provide
some examples of sampling devices. Some examples of references that
discuss advantages and disadvantages of sampling with various types of
pumps and bailers include: Ohio EPA, 1985; Nielsen, 1991; USEPA. 1992:
Barcelona, et al, 1985b; ASTM Standard D4448.

Keep in mind the following from the Nielsen Environmental Field School
Course:

o

Some pumps are not appropriate for sampling for volatile organic
compounds. Beware of manufacturers that advertise “USEPA-
approved” for VOC sampling. Do not believe this because the pump
might not be reliable at all for sampling VOCs. There are no pumps
that are officially “approved” for sampling VOCs, because there is no
official approval process. Some pumps are less suitable or reliable
than others and the above-referenced documents give some general
recommendations regarding suitability. For example, some electrical
submersible pumps draw the water in with a negative pressure then
push it (positive pressure) through the impellers at rates up to 23,000
RPM (110 MPH). Peristaltic, surface centrifugal. and vacuum pumps
operate by imparting a pressure lower than atmospheric pressure (i.e..
suction and vacuum) to lift water to the surface through the tubing.
which can volatilize the sample. The centrifugal electric submersible
pump depends on water moving over the motor to cool it. and that
water eventually becomes the sample. Increased pressure and
temperature changes should be kept to a minimum because they
cause degassing. stripping of VOCs and alteration of pH (which can
change dissolved metal concentrations). This is not to say that all
electncal submersible pumps are unsuitable for sampling VOCs. The
rate of flow must be considered also. Positive displacement pumps.
(except air-lift) such as bladder pumps are generally suitable for VOC
sampling. Gear-drive pumps, and some electrical submersible pumps
may also be considered for VOC sampling, with proper flow rates.
If you want to use a pump for VOC sampling, (and there are many
different types on the market), thoroughly research it first.

The most effective and efficient use of a sampling pump is to
dedicate it to a well. Since the IEPA inspector will not usually be
using dedicated sampling pumps, he/she will have to thoroughly
decontaminate the pump between wells to reduce the risk of cross
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contamination and provide for quality control samples to determine
effectiveness of the cleaning procedures. USEPA. 1992. and ASTM
D5088 contain decontamination procedures. Some pumps are
difficult to take apart and clean in the field and large amounts of
decon water will have to be hauled to the site.

General Sampling Procedures for All Monitor Wells

|98 ]

The monitoring well shall be sampled as soon as possible after
purging is complete. VOC samples will be collected immediatelv. as
they only require a volume of 80 ml. If there is not sufficient volume
to collect the rest of the samples, they should be collected as soon as
possible and no longer than 24 hours after purging is completed.
Herzog et al. (1988) concluded that the common practice of next day
sampling for low yield, slow recovery wells is adequate. For turbid
wells, the well may be allowed to set for several hours (after organic
samples are collected), to allow the sediments to settle down to obtain
a total metals sample.

%

The water level may be allowed to drop below the top of the screen
after volatile organic samples are collected because the inorganic
parameters are less subject to volatilization effects.

Samples should not be transferred from one sample container to
another as this may result in losses of constituents onto the walls of
the container or sample aeration, except samples that need to be
collected in a transfer vessel for field filtering.

Where non-dedicated, non-disposable sampling equipment in used.
sampling should proceed from the least contaminated well to the
most contaminated well. If this is unknown, sample the upgradient
wells first.

Plastic sheeting should be spread on the ground near the well, 4f this
hasn't already been done, or unless impractical.

Clean, chemical resistant protective gloves will be wom by each
person in the sampling team who will be in direct contact with
purging/sampling equipment. Each members of the team involved in
sampling the well will wear clean protective gloves for each well.
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10.

Sampling should not be conducted in the rain unless some type of
cover is provided which prohibits the precipitation from entering the
well, bailer, and sample bottles. Suggestions: a large umbrella. or
clean Visqueen or tarp stretched overhead at the sampling area.

pH, conductance, and temperature are to be measured and recorded
after the sample is collecied. All probes must be thoroughly
decontaminated between wells.

Attachment 3 is an optional form that may be useful in the field for
recording sampling information. This is one example of how
information could be recorded, either on the form or in a field

logbook.

As a rule of thumb, a minimum of two weeks should be allowed 10
pass after installation or well development to sample a newly
installed well. This allows some time for the well to equilibrate
hydraulically and chemically and recover from well installation
trauma caused by substances introduced during well installation
(drilling fluids, seals, and backfills). The actual waiting time could
be several months in fine-grained formations and days to weeks in
coarse-grained formnations, depending on groundwater velocity,
(Nielsen, 1995; Puls and Powell, 1992; Nielsen et al. 1991, pp.456-
461).

Sampling with Bailers

1.

[89)

(V'S ]

If the well is a particularlv muddy, turbid one, and the bailer is

visibly contaminated after purging the well, discard (if disposable)

the bailer and use a new one for sampling.

The bailer must be lowered slowly into the screened area to collect
the sample without letting 1t touch the bottom of the well. The bailer
should never be dropped into the well, as this will cause degassing of
the water upon impact (USEPA, 1992). Fines resting on the bottom
of the well will be stirred up and mobilized if the bailer touches the
bottom.

Groundwater should be poured directly from the bailer into the
sample bottles, unless the sample is to be filtered. Samples to be
filtered may be collected in a transfer vessel (clean lab bottle).
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Bailers are not to be reused from well to well unless they are properly

4. - .
decontaminated. If disposable bailers are used. a new bailer 1s to be
used for each well.

5. New nylon cord will be used for each well. Teflon-coated stainless
stee] cable must be thoroughly decontaminated before re-using. It is
common at industries that have many monitor wells to dedicate nylon
cord or steel cable with a bailer. It is recommended to not use the
facility’s equipment if it is visibly contaminated. .

Sampling with Pumps

1. If samples are being collected with a pump, consider the following
factors:

2. Some pumps are not made to pump extremely contaminated water
(example: gas or diesel) and doing so could shorten the life of the
pump. Check the manufacturer’s specifications regarding this.

3. For high or low yield wells, place the pump intake at or just above
the well screen for sampling.

4 The flow rate should not exceed 100 ml/min to avoid agitation and
reduce the loss of volatiles (Barcelona et al. 1985, USEPA) .

5. Follow the manufacturer's instructions regarding operation of any
control mechanisms.

6. The pump must be appropriate for the sampling objectives and data
quality objectives.

7. The pump must be properly decontaminated between sampling each
monitor well.

Handling Sample Bottles

1.

Protective gioves should be wom when removing lids from preserved
sample bottles.

3
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No sample bottles or clean sampling equipment will be placed
directly on the ground.

Lids are to be kept on the sample bottles at all times except duning
filling. It is preferable to hold the inside of the lid upside down while
filling the bottie instead of actually setting it down. Nothing is to
touch the inside of the bottle/lid except groundwater.

Bottles with preservatives iri them cannot be overfilled or rinsed.

Don’t let the bottles sit in the sun after they are filled. During the
warm season, as soon as possible, “supercool” the filied bottles by
placing them directly on crushed or cubed ice. To reduce the chance
of cross contamination, place the bottles in food-grade: plastic bags
before setting them on the ice. When they have been chilled they
should be placed in their appropriate coolers with double-bagged
cubed ice, ice blocks, blue ice or dry ice. Be careful when using dry
ice as it can freeze samples as well as burn you. Be aware that
methylene chloride has been detected in some blue ice. Reduce
exposure of bottles to the blue ice by bagging the blue ice, bagging
the sample bottles with food-grade plastic bags. It is highly
suggested to always place the VOC vials in food-grade ziplock
baggies to protect them from the blue ice.

If you choose to double-bag the ice, remember that ziplock baggies
will leak. Place the ice in a ziplock baggie and place that in a tie-off
baggie to prevent leakage. Coolers that contain samples must be
filled with new ice daily during warm weather. if samples are not
delivered on the same day they were collected.

A photo should be taken of the sealed sample next to the well.

Order of Sample Collection

1.

Samples should be collected and containerized in order of
volatilization sensitivity of the parameters. VOC bottles should be

filled first.



g.

September 1996

The order of collection for filling samples bottles is as follows:

VOCs

Semi-Volatiles

Phenols

Total Metals*

Cyanide

Unpreserved & Unfiltered Parameters
Total Nutrients

Dissolved Parameters (Inorganics
to be field filtered)

9. Collect Field Measurements

(Ph, conductance, temperature)

© N0 UnhH W -

*Collection of Total Metals: If after taking all the precautions during
purging to avoid agitation of the groundwater, the well is still visibly
turbid, the following steps may be taken to reduce turbidity ‘of the
total metais sample.

a. The well may be allowed (after collection of VOCs and S-
VOCs), to set for several hours to allow fines to settle in the
well and reduce turbidity prior to collection of the total metals
sample; OR,

b. Immediately after VOC and S-VOCs are collected, collect the
Total Metals sample in an unpreserved plastic sample bottle.
The Total Metals sample may be allowed to set for several
hours, (in a cooler on ice or in a refrigerator). to allow the
fines to settle down and then slowly decanted into a preserved
sample bottle to be turned in for analysis.

Volatile Organic Sampling %

1.

Sampies for volatile organic analyses are to be collected immediately
after purging and first in the preferred order of collection. They will
be taken directly from the sampling device. Use of an interim
container or transfer bottle is not acceptable. Volatile organic
compounds and dissolved gases in the stagnant water column in the

well may volatilize or effervesce in as few as two hours (Nielsen et
al, 1991)
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When sampling for VOCs, collection, handling. and containerization
should not take place near a running motor or any type of exhaust
system (Ohio EPA, 1995).

To collect the VOC sample: Tilt the 40-ml glass vial and fill it such
that the water flows very slowly down the inside of the bottle. When
the bottle is nearly filled, upright the bottle and conunue filling a
meniscus is formed. Care will be taken not to overfill the VOC vial.
since it is a preserved bottle.

No headspace will remain in a VOC bottle after it is capped with a
fluorocarbon-lined cap. To check for air bubbles. tum the boule
upside down and tap it gently on your palm. If any bubbles are
present, the sample and bottle should be discarded and the samples
recollected with a new preserved bottle. The container should not be
“topped-off” to fill the addirional head space. The bubble acts as a
miniature air stripper and could alter the VOC concentration in the
sample (USEPA, 1992, pg. 7-24; Nielsen, 1995, Ohio EPA, 1995).

Tighten the VOC cap securely. Do not over tighten the lid as the
bottle could break or a leak ould be formed.

One set (2 bottles) of VOC trip blanks will accompany the sample
bottles in the field and to the lab for each day of sampling and for
every set of 10 VOC samples (see section B.1.b.4.). Unless only one
set of trip blanks are being submitted to the lab at a time, the blanks
shal] be labeled as to the date they were used.

VOC wials must be placed into food-grade plastic bags before
placement into a cooler with blue ice.

The use of bottom emptying devices is discouraged. Bottom
emptying devices are tubes or attachments that come with the bailers
or can be purchased and attached to the bottom of the bailer to
contro] flow. They could stnp the sample of volatile constituents.
The preferred method is to pour the sample slowly from the top of the
bailer (Nielsen. 1995).

Split Samples

If the owner/operator (0/0), or their consultant, wishes to collect a
groundwater sample at the same time the IEPA is sampling the
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monitor wells. the resulting sample is called a split‘samplc. The
details of this type of sampling must be worked out prior to the field
visit. Things to be considered are:

a. IEPA is not obligated to provide o/o with sample bottles.

b. IEPA will not provide lab services for the o/o portion of the
split sample.

C. Transfer vessels will not be used to composite the sample.

VOC vials should all be filled from the same bailer. If this
cannot be accomplished, altemnately fill the IEPA ard o/o
bottles. For the rest of the bottles, fill the containers
alternately until both are or split each bailer volume into two
portions, one for the IEPA bottle and one for o/o bottle until
the bottles are filled.

d. If the well is low yield, a true split sample may be impossible
to obtain. If there is a possibility of inadequate volume of
groundwater and if the IEPA initiated and is conducting the
sampling, IEPA bottles will be filled first. If the o/o or the
consultants are conducting their routine quarterly or semi-
annual sampling, the o/o bottles will be filled first.

8. Field Filtering
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It is recommended that if metals samples are collected for dissolved analysis
(field filtered), metals samples should also be collected for total (unfiltered)
analyses.

Groundwater samples below 5 Nethelometric Turbidity Units (NTU) should
not be filtered (Ohio EPA_ 1995, pg. 10-21; Puls and Powell, 1992; USEPA.,
June 1992). If the water exceeds 5 NTUs in turbidity, surburface geology
should be considered. Field filtration should not be necessary when sampling
from karst; bedrock with open, interconnected fractures; clean. highly porous
gravel-to-boulder sized deposits; and any other formation characterized by
a high degree of particle mobility (Ohio EPA, 1995).

Samples for dissolved inorganic analysis (metals, chlorides, etc.) should be
filtered as soon as possible.
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d. Filtering shall take place in a shaded area if possible. Avoid setting filled
bottles in direct sunlight.

e. Filtering may be conducted with a peristaltic pump (refer to figure 8.1) and
silicone tubing as follows:

1. Attach a .45 or 5 micron (um) disposable in-line filter cantridge 10 the
tubing. Filter size is dictated by the sampling program. (e.g.. RCRA
or CERCLA, etc.). If the £ micron cartridge 1s used. an adapter is
necessary to attach it to the tubing. Note the flow direction indicated
by an arrow embossed on the side of the cartridge.

2. The cartridge must be pre-conditioned by flushing it with about 8 to
16 oz. of distilled/deionized water or groundwater. to remove
potential residues from the manufacturing process and to eliminate
channel flow through the filter. If it is flushed with DI water. the DI
water must be completely flushed out with groundwater prior to
filtration of the sample. .

3. If filtering the following groundwater samples, filter them into their
appropriate pre-labeled bottles in the following order:

-Metals
-Nutrients
-Others: Chioride, fluoride. sulfates, alkalinity

4. Place the filled bottles into a cooler with ice or blue ice as soon as
they are collected and/or after they are photographed.

5. Discard the used filter cartndge and use a new one for cach different
monitor well sample.

6. Change the silicone tubing between filtering samples from different
wells.

9. Lost Bailers
a. If a bailer 1s lost down a well, a fishing kit consisting of heavy fishing line,
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large weble hooks, and weights (preferably stainless steel), should be used to
"fish" it out. Such a kit should be included as standard equipment so time is
not wasted going to a store to buy the necessary gear.
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Attach the hook and weight to the line and lower the line into the well to the
approximate depth of the bailer. Work it up and down until vou have caught

the bailer.

Lightweight polyethylene and teflon bailers are easily fished out of a shallow
well, unless they are stuck. It is much more difficult to fish out a heavy
stainless steel bailer or a bailer in a deep well.

Dropping the bailer allows it to sink to the bottom of the well, stimng
sediments on the bottom, and increasing the turbidity of the sample.
Precautions should be taken to avoid losing a bailer. Tie verv secure knots
when attaching the nylon cord to the bailer and tie the other end 1o your wrist
while using the bailer.

If a bailer consistently gets “hung up” on the inner casing of the well. it can
get lodged (possibly permanently) or the bailer line can break. If this
situation occurs, switching to a smaller diameter bailer or different
purging/sampling device is advisable.

10. Documentation of the Sampling Event fia) v

The information listed below should be logged in the field for each day of the
sampling event. Attachments 2 and 3 are optional forms that may be useful in the
field to help document some of this information.

19

[¥3 ]

6.
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A chronological listing of significant site events and sampling team
activities.

Air temperature, wind direction, recent rainfall, presence of ponded water.

Names of sampling team members, facility representatives and officials.

Results of each monitor well inspection (i.e.: was well locked?, degradation
of casing; ponded water around well; evidence of heaving or subsidence;

vented caps and drain hole present?). Refer to Attachment 2 for a monitor
well inspection checklist.

Identification number of each monitor well.

Direct reading instrument measurements around well head.
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10.

11.

14.

15.

16.

17.

18.

19.

20.
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Diameter of well and purge volume calculations.

Static water level and total depth of well measurements. Note if siltation has
occurred.

Well purging procedure and type of equipment used, date and time. Name of
person who purged well.

Purge volume and pumping rate.

Measurements of pH. specific conductance or millivolt readings. temperature
during purging activities, equipment used to collect these measurements. and
calibration procedures for this equipment.

Physical charactenistics of the groundwater as it is being purged and sampled
(color, odor, turbidity).

Well recharge rate: fast, slow, dry, etc.

Sample withdrawal procedure and equipment used, date and time of
sampling, names of samplers.

Types and numbers of sample containers and preservatives used (not
necessary to log in the field if this information was included in a sampling
and analysis plan).

Time of filtering/preservation of filtered samples and equipment/procedure
used to filter them and which parameters were filtered.

Parameters requested for analyses.
Sample transportation and delivery procedures.

Photographs of the sample and the sample location and the direction and time
the photo was taken.

Any deviations from the original sampling and analysis plan.

The above information will be compiled and transferred to the appropnate
forms (e.g., Chain of Custody Form) and will be included in the final written
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sampling inspection report.
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Other Relevant References:
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E. ATTACHMENTS
1. Monitor Well Inspection Checklist.

2 IEPA Monitor Well Sampling Inspection Form.
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ATTACHMENT 1

IEPA MONITOR WELL INSPECTION FORM

LPC# County
. . Soo Peret &
City/Site Name £20.505(aKSXDXiN)
If any probiem is observed. describe in the comment section and take a photo Soe Pormit Evicence of Casing
$20.508(a)X SXD)W) Deterioration or lack

of physical imegrity?

Well/ Lock Well Survey Cep Standng Drain Evidence Surtace {Dents, britte, stained, icose?)
Prezometer n Ciearty Mark vent | orPondsd Hole ot Seal'
Pace | Labeied | Present Weter Y™ Collision inegrity
Y ) ™ ™ m Damage inner Outer
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ATTACHMENT 2

IEPA/BOL MONITOR WELL SAMPLING INSPECTION FORM
Well#

Site
LPC#

APPROACHING THE WELL
Date Inspectors Weather

Weather

PID Response Passport
Other

INSPECTING THE WELL

Date Inspectors Weather
Locked? Assess Integrity of:
Labeled Surface
Seal _

Cap Vent inner
Casing
Drain Hole Outer
Casing
Ponded Water
Comments

WELL MEASUREMENTS
Date Inspectors Weather

1. Depth to water from
MP

2. Total Depth from
MP

3. MSL elevation, top of Measuring
Point

4. Elevation of Groundwater (3-1)
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PURGING INFORMATION
Date inspectors Weather

5. Linear Feet of water in well (2-1)

6. Gallons of Water in Well (linear feet X 0.163 = gal. of water in 2-in. Casing)

7. Total Gallons of water to purge
%5

8. Gallons of water purged Dry? Purged
with

SAMPLING INFORMATION

Date Inspectors Weather
Well Sampled with: Bailer(type) Pump (type) Pump
Rate

Parameters Sample Sample Seal Seal Filter Time

Date Time Date Time

Organics (VOC & S- Temp

Total Inorganics pH

Diss'ddnorganics SC or MV

Total = Not field filtered, Diss'd = Field Filtered

Photo

Sample
Appearance/Notes

C\EPA4312\G

W\GWSQAT.WPD
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F. FIGURES
7a — Disposable Bailer
7b —- Electric Submersible Pumps

7c -- Suction-Lift Pumps
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FIGURE 7a — DISPOSABLE BAILER

Bl check will permst 2
Ipdividually wr=sed zad mdm:d . a=d sl re2ss wars, Swuarza~z e
sie 10p N Ball will not soll BOWT T2
~—— T T Rl T p———
o (i o T o0 o
Costrol Flow

poivethylent
Easy and a5t flow powr3g =P

@) ®)

Bailess: (a) Standard type; (b) Point-sowre type (Gillbam et al, 1963, by ission)
J, Y pesmussion).

(USEPA, 1993)
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FIGURE 7b

| ELECTRIC SUBMERSIBLE PUMPS

e Pumps that Are Configured with an Electrical Motor Below
the Pumping Mechanism, Which Draws Water into an Intaks
Under Slight Suction, Then Pressurizes it, Either Through
Centritugal Force or Positive Displacement, to Drive the
Water Through a Discharge Line to the Surface. Water
Passing By/Through the Pump Cools the Motor and
Lubricates the Pump and Motor Seals. .

e Includes Centmugal Submersible, Gear and Helical Rotor
, (Progressing Cavity) Pumps

-

1
1

i

YMPE/_LER STAGES

\l—ll
7ﬂl|

MOTOR

|

ELECTRIC SUBMERSIBLE PUMP

(NIELSEN, 1995)
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FIGURE 7¢ g

FSUCTION-LIFT PUMPS |

e Pumps that Operate by Imparting a Pressure Lowsr Than ]
Atmospheric Pressure (i.e. Suction or'Vacuum) to Lit |
Water to the Surface Through an Intake Pipe, Tubing or

Hose.
Includes Peristaltic, Surface Centrifugal and Vacuum {

Pumps.

Groundwater
ﬂ Sampling Capst

s From
Wt foing

(NIELSEN, 1995) Groundwater
' Sampling Filter
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SECTION VIII: PRIVATE DRINKING WATER .
WELL SAMPLING
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SECTION VIII: PRIVATE DRINKING WATER

WELL SAMPLING

A. REMINDER CHECKLIST

1. Pre--Sampling Activities

September 1996

Assess site hazards, and develop and/or review a safety plan.
Develop and/or review sampling plan.
Establish purpose(s) of sampling.

Obtain necessary sampling and monitoring equipment, decontaminate or
pre-clean the equipment, and ensure that it is in working order.

Bring enough clean water for rinsing, cleaning, and cooling off.
Schedule lab time and order your bottles two weeks in advance. Be sure
to inform the laboratory and bottle preparation staff that your order
includes drinking water samples.

Be prepared to sample in extreme weather conditions. if applicable. .

Schedule a meeting prior to the trip to ensure all sampling team members
understand their role and responsibilities.

If necessary, contact owner/operator prior to the trip to schedule the
sampling event, to gain access to the site. to discuss the purpose of the
sampling event, and to address any safety and security concerns at the site.
Identify local suppliers of sampling expendables (e.g., ice, plastic bags) and
overnight delivery services (e.g., Federal Express), and recharge of SCBA
air tanks (local Fire Dept.).

Identify private water well users. Obtain required access agreements.
Schedule convenient time to sample well.

Prepare your sample containers prior to sampling (label and organizg).

8.2



2. During Sampling Activities

Note: When sampling potable water supplies, utmost care must be taken to insure
that samples are representative of the water supply being sampled. This 1s
important not only from a technical and public health perspective, but also from
a community relations standpoint. Poor sampling techniques may result in
incorrect results (either not detecting a compound which is present or by
contaminating the sample and falsely indicating a compound which is not present).
If incorrect results are disclosed to the public, it may be impossible to change
public opinion when correct results are reported.

Several rules of common sense can make a difference when speaking to citizens
and will help avoid additional work in the future. It is imporant to inform the
homeowner of ongoing sampling activities and procedures, to eliminate any
confusion they might have, and to answer questions as accurately as possible.
When sampling residential wells, you are representing the Agency. To eam
credibility, you must provide the best possible assistance to the resident and
maintain a professional attitude at all times.

When communicating with citizens...

* be honest; admit when you do nct know an answer to a question;
* keep explanations simple but not condescending or patronizing;
* speak in a volume appropriate to the situation - oftentimes older persons

may be hard of hearing;

* do not make promises vou cannot or will not keep. Follow through if vou
N promise to provide them with additional information. answers or assistance;
* maintain control and do not lose your temper despite irritating

confrontations; remain calm and do not use foul or offensive language;
* wear attire that is appropriate for the situation: and

* clean up any mess caused from sampling, i.e. water paper towels and
disposable gloves.

Document the sampling event. At a minimum, include weather conditions,

date. time, sampler’s name, photographs, any deviations from the original
sampling plan, and any problems encountered.
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Collect samples in order of volatilization. Special care is taken when
collecting VOC samples.

If necessary, monitor the air in the area where sampling is taking place so
that you can adjust your level of protection.

Keep sample bottles in coolers properly preserved. sealed and maintain
chain of custody.

Never composite VOC samples.
Wipe off outside of sample bottles prior to placement in cooler.
Measure pH, specific conductance, and water temperature.

Follow proper procedures to ensure sample is representative of
groundwater.

Purge well prior to taking sample.

Follow proper procedures to avoid air bubbles or contamination of
samples.

Have homeowner complete IEPA Private Well Sample Collection Form

3. Post-Sampling Activities

September 1996

Decontaminate all field equipment and PPE if appropriate, in accordance
with the Health and Safety Plan. Return all reusable equipment to the
IEPA warehouse or its place of origin.

Classify all waste generated (i.e,. IDW = cuttings, rinse waters, baggies,
contaminated PPE) and dispose of property.

Keep samples cool: ship or drop off to appropriate laboratory.

Separate incompatible wastes so that they are not transported in the same

cooler.
&

Seal odorous wastes in a cooler to avoid breathing vapors or odors durmg
transportation.

Clean up any mess you may have made; homeowners will notice.
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If the homeowner is present, indicate when laboratory results will be back.
Inform him/her IDPH will contact them with results.

After receiving results, make sure that IDPH follows up with a phone call
or letter explaining results to citizens.

B. EQUIPMENT

See equipment checklist below.
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PAPERWORK:

IEPA Identification
Safety Training Certification
Lab Phone Numbers
Site Map & Directions
Chemical Analysis Forms
Chain of Custody Forms
Receipt for Samples (RCRA sites only)
Fietd Log Forms or Field Log Book

PROJECT MANAGER:

Fieid Logbook

Aluminum Case (for paperwork)

Calcuiator

Camera

Pencits & Pens

China Markers

Compass

Pocket Knife

Emergency Raingear

Paper Towels

_____PPE Gloves L XL

____pHPaper

_____Decon Spray Bottles:
Liguinox Solution
Deionized/Distilied Water

[

Ik

)

GENERAL SAMPLING EQUIPMENT:

Sampie Botties

Extra Bottle Labels

Waterproof Clear Tape

Visqueen (pre-cut)

Utilty Knife or Pocket Knife

Portable Table

Garbage Bags

Rain Canopy & Poles

Nylon Rope

Water Carmiers

Paper Towels

Duct Tape
Masking Tape
Flashiights & Batteries
Binoculars

Aluminum Foil

Shove}

Trowel/Sampling Spoons

Machete

SAMPLING EQUIPMENT CHECKLIST

FOR DECON:

Spray Bottles:
—_Liquinox Soiution
__ Distilled/Deionized Water
1/2-Gallon Jugs:
HCL; dilute to 5 or 10%
Liquinox Solution
____ Diwater
5-Gallon Sprayers:
Liquinox Solution
Tap Water
Extra Gallons of DI Water
Paper Towels
Aluminum Foil
Brushes
Plastic Tubs
5-Gallon Plastic Buckets
Garbage Bags

FOR FIELD MEASUREMENTS:

Passport

PID

FID

pH/TempMiliivolt Meter
Battery; 9-voit

pH Buffers; 4,7, & 10

Radiation Detector

Draeger Pump, Tubes

PPE, SAFETY & SUPPORT:

Cieaning & Cooling Water

Dnnking Water

Gatorade

ice for Dninking Water

Hand Soap/Goop
First Aid Kit

insect/Tick Repellant

Sunscreen

Fire Extinguishers

Walkie Talkies

Full-Face Respirators
Cartndges

—_SCBAs

Cylinders

—__ Field Charrs

—___Disposabie Booties

Tyvek

—___Saranex

Raingear

Cotton Coveralls

Iinsulated Coveralis
Steel-Toed/Shanked Boots

Insulated Pack-Boots
Hardhat/Face Shields
Nitrile/Butyl Rubber/Neoprene Gloves
Giove Liners

L]

|

SEALING & TRANSPORTATION

Coolers

Biue Ice
Dry ice

Regular ice

Large Liners for Coolers
1-Gallon Ziplock Bags
Quart Ziplock Bags
Large FDA Cooler Bags
Evidence Tape
Strapping Tape
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C. PROCEDURES

Even though the same care and techniques used in other media sampling (i.e.. ensuring
that all field equipment is available and in good working order, confirming that sample
coolers contain sufficient ice or cool packs to chill all anticipated samples to less than
four (4) degrees Centigrade for at least twelve hours, completing chain-of-custody forms.
etc.) are used when sampling private water wells, there are certain additional special

procedures which shall be used.

1. Primary groundwater parameters for drinking water samples measured in the field.
in addition to the specific parameters ordered for laboratory analysis. include pH.
specific conductance, and water temperature.

a.

o

Begin with a clean, well-functioning instrument, and calibrate each day for
accuracy by measuring known stancards. Follow the instructions provided
with the equipment to ensure proper calibration.

Avoid dehydration of sensors, extreme temperatures, and excessive
vibration when transporting the instrument to the field. All of these factors
can affect the sensitivity of the equipment and damage various parts of the

system.

To ensure that the water sample is representative of the groundwater, you must

avoid altering the sample with outside sources of contamination.

a.

Ask if the owner obtains water from any other sources, i.e. whether water
1s hauled in.

Wear latex gloves without talc. Latex gloves are also worn to avoid
burning vour hands with the HCL preservative contained in the vial when
filling VOC bottles.

Note: Oftentimes the homeowner will wonder if his/her drinking water is so badly -
contaminated that we must protect our hands while collecting the sample.
Reassure the person that the gloves are used to ensure that the sarple collected
1s not being contaminated by us or to avoid acid burns from the preservatives.

c.

September 1996

Collect the sample at a point prior to introduction into a water heater,
holding tank. cistern, water softener/conditioner, or home filtering system.

Protect the sampling tap from exterior contamination associaled with being

too close to the sink bottom or to the ground. Contaminated water or soil
from the faucet exterior may enter the bottle during the collecting
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procedure since it is difficult to place 2 bottle under a low tap without
grazing the neck interior against the outside faucet surface.

Avoid leaking taps that allow water to flow out from around the siem of

e. ‘ :
the valve handle and down the outside of the faucet, or taps in which water
tends to run up on the outside of the lip.

f. Remove any aerator and/or water hose from the tap prior to sample
collecting.

3. To obtain a representative sample from private wells, the wells must be purged

before the sample is collected.

a.

September 1996

Open the cold water tap to allow for a smooth flow at a moderate pressure.
The rate of flow can be measured easily by placing a one-gallon calibrated
bucket under the tap and measuring the time required to fill the bucket.
The tap must be allowed to run until the temperature, pH, and specific
conductivity readings become stabilized to ensure water standing in the
well or holding tank is removed.

Often the homeowner will request that you not waste his’her water while
purging the well. Therefore, you may want to use this running water on
a garden or flower bed. However, the those must be removed prior to
collecting the sample.

Measure the temperature, pH, and specific conductivity at the initial
purging. after ten minutes of purging, and again immediately prior to the

sample collection. .

Record unusual physical characteristics. color. odor or turbiditv in the
groundwater in the field notes.

Do not place the bottle cap on the ground or in a pocket regardless of the
type of sample bottie being used.

Hold the bottle in one hand and the cap in the other, using care not 1o
touch the inside of the cap.

Avoid contaminating the sample bottle with fingers or permitting the faucet
to touch the inside of the bottle.

Take care when filling any container so splashing drops of water from the
ground or sink do not enter into either the bottle or cap.
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h. Do not adjust the stream flow while: sampling to avoid dislodging particles
in the pipe or valve.
4. When collecting drinking water samples for volatile organic chemicals. contract

laboratories require that the pH of the sample be lowered by the addition of three

drops of 1:1 hydrochloric acid (HCL) to each bottle. Vials obtained from the
Bottle Distribution Center already contain the prescribed amount of HCL. Take
special care when handling the HCL; wear disposable gloves to avoid burning
vour hands.

a.

Carefully fill the vial to slightly above the nm but not enough: to allow the
sample to overflow. Overflowing the bottle will result 1n loss of the
preservative.

Exercise care not to lose the Teflon liner.

Do not rinse the wvial, nor excessively overfill it. There shoulcd be a convex
meniscus on the top of the vial.

Check that the cap has not been contaminated.
Place the sample vial on a level surface.

Position the Teflon side of the septum seal directly over top and upon the
convex sample meniscus. For the best results, Jower the cap on 10 the
sample - do not place it on the sample sideways: placing the cap on
sideways will knock off the meniscus and result in air bubbles in the
sample. '

Screw the cap down firmly - do not over tighten and break. the cap.

Invert the vial and tap gently on the palm of your hand. A successful seal
is one in which no air bubbles are present in the sample.

(When collecting drinking water samples for volatile organic contaminants, contract
laboraiories require five 40 ml vials of water sample. Agency laboratory requires two

. 40 ml! vials)

1.
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Pre-label sample bottles appropriately. (Avoid opening permanent or
magic marker around open sampie vial.)

Wipe off the sample container with paper towel.

Wrap each vial with plastic bubble wrap.
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l. Place each set of five into plastic Zip-loc bags and seal baggie with
evidence 1ape.

m. Place into coolers, ensuring four (4) degrees centigrade is_ majntain;d
surrounding the samples. Do not place vials directly on ice to avoid

breaking of bottles.
If air is trapped in the bottle:

- Open the vial and add a few additional drops of water and reseal the
bottle as indicted above. If bubbles persist, pour out, obtain a new sample

bottle, and repeat entire process.
[
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SECTION IX: SURFACE WATER

A. REMINDER CHECKLISTS

1. Pre-Sampling Activities

September 1996

Assess site hazards and develop and/or review a safety plan.
Develop and/or review a sampling plan.
Establish purpose(s) of sampling.

Obtain necessary sampling and monitoring equipment; decontaminate or
preclean the equipment, and ensure that it is in working order.

Bring enough clean water for rinsing, cleaning, and cooling off.
Schedule lab time and order your bottles 2 weeks in advance.
Be prepared to sample in extreme weather conditions, if applicable.

Schedule a meeting prior to the trip to ensure all sampling team members
understand their role and responsibilities.

. . t
If necessary, contact owner/operator prior to the trip to schedule the
sampling event, to gain access to the site, to discuss the purpose of the
sampling event, and to address any safety and security concerns at the site.

Identify local suppliers of sampling expendables (e.g., ice, plastic bags) and
overnight delivery services (e.g., Federal Express), and recharge of SCBA
_air tanks (local Fire Dept.).

Become familiar with the impoundment. such as where the waste enters the
unit, where the waste exits the unit (if applicable), and accessibility to the
unit.

If sludge samples are required, refer to Section X of this document for
additional guidance.

Prepare your sample containers prior to sampling (label and organize).
[
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2. During Sampling Activities

Document the sampling event. At a minimum. include weather conditions.
date, time, sampler’s name, photographs, any deviations from the original
sampling plan, and any problems encountered.

Collect samples in order of volatilization. Special care is taken when
collecting VOC samples.

If necessary, monitor the air in the area where sampling is taking place so
that you can adjust your level of protection.

Keep sample bottles in coolers properly preserved, sealed and maintain
chain of custody.

Never composite VOC samples.
Wipe off outside of sample botiles prior to placement in tooler.
Sample bottles with preservatives cannot be overfilled (liquid samples).

Photograph sample containers at sample location.

3. Post-Sampling Activities
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Decontaminate all field equipment and PPE, if appropriate. in accordance
with the Health and Safety Plan. Return all reusable equipment to the
IEPA warehouse or its place of origin.

Classify all waste generated (i.c., IDW = cuttings, rinse waters, baggies,
contaminated PPE) and dispose of properly.

Keep samples cool: ship or drop off to appropriate laboratory. in
accordance with BOL SOP for Sampiing Packaging and Shipping.

Separate incompatible wastes so that they are not transported in the same
cooler. '

Seal odorous wastes in the cooler to avoid breathing vapors or odors
during transportation.

Make sure water reactive wastes are not transported with water or ice.
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B. EQUIPMENT CHECKLIST

The selection of the sampling devices should be based upon waste properties (e.g.. liquid
or solid), site factors (e.g., waste accessibility, waste generation practices, and degree of
hazard), and the analytes to be quantitated (c.g., VOCs or heavy metals). Ease of use
under the site conditions and the degree of hazard associated with using a given device
should also be considered. Refer to the following table to determine equipment needs.
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PAPERWORK:

IEPA Identification

Safety Training Certffication

Lab Phone Numbers

Site Map & Directions

Chemical Analysis Forms

Chain of Custody Forms

Receipt for Samples (RCRA sites

oniy)
Field Log Forms or Field Log Book

PROJECT MANAGER:

Field Logbook
Aluminum Case (for paperwork)
Calculator
Camvra
Camera Battery
Pencils & Pens
China Markers
Compass
Pocket Knife
Emergency Raingear
Paper Towels
PPE Gloves L XL
pH Paper
Decon Spray Bottles:
Liguinox Solution
Deionized/Distilied Water

UL

GENERAL SAMPLING EQUIPMENT

Sampie Botties
Clean Glass Tubes
Extra Sample Botties
Extra Bottie Labels
Waterproof Clear Tape
Visqueen (pre-cut)
Utility Knife or Pocket Knife
Portable Table
Garbage Bags
Rain Canopy & Poles

Nylon Rope

Water Carriers

Paper Toweils

Duct Tape
Masking Tape
Fiashlights & Batteries
Binoculars
Aluminum Foil
Shovel

LU

L]

SAMPLING EQUIPMENT CHECKLIST:

SURFACE WATER

FOR DECON.:

Spray Botties:
Liquinax Solutior:
Distilled/Deionized Water
1/2-Gallon Jugs:
HCL,; dilute to 5 or 10%
Liquinox Solution
D} Water
5-Gallon Sprayers:
Liquinox Solution
Tap Water
Extra Gallons of D! Water
Paper Towels
_____Aluminum Foil
Brushes
Plastic Tubs
5-Galion Plastic Buckets
Garbage Bags

FOR FIELD MEASUREMENTS:

Passport

PID

FID

TVA

pH/Temp/Millivolt Meter
Battery; 9-volt

pH Buffers; 4, 7, & 10
Radiation Detector
Draeger Pump, Tubes

PPE, SAFETY & SUPPORT:

Cleaning & Cooling Water
Drinking Water
Gatorade
lce for Drinking Water
Hand Soap/Goop
First Aid Kit
Insect/Tick Repeliant
Sunscreen
Fire Extinguishers
Walkie Talkies
Full-Face Respirators
Cartridges

SCBAs

Cylnders

Field Charrs

Disposable Booties

Tyvek
—_ _Saranex

Raingear

SEALING & TRANSPORTATION

Coolers

Biue ice

Dry Ice

Regular ice

Large L:ners for Coolers
1-Gallon Ziplock Bags
Quart Ziplock Bags
Large FDA Cooler Bags
Evidence Tape
Strapping Tape

SPECIFIC SAMPLING
EQUIPMEN’I':
Disposabie Dippers

k]
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C. PROCEDURES

Make sure appropriate protective gear is worn and all necessary safety precautions are
taken prior to collecting samples. .

1. Liquid Sampling

Most surface water samples are grab samples and are collected by immersing the
dipper or the sample bottle in the body of water. A sample of a dipper can be

seen on Figure 9a.

Note: Samples for VOC analysis are collected first. When obtaining samples for
volatile organic analysis, it is important to exclude any air space in the top of the
bottle. However, when sampling running water (e.g., a stream or creck) the order
in which samples are collected may not be important.

a.

b.

g.

Position yourself to collect sample without taking any unnecessary risks.

Holding the end of the rod opposite the dipper, lower dipper until it is
completely below the surface (or to a specific depth) and collect grab
sample. If you are standing in a stream or pond, or can get very close to
the stream or pond, you can fill the sample bottles (with no preservatives)
directly from the sweam. If not, a dipper must be used. For glass sample
bottles. a glass dipper must be used. For plastic sample bottles, a plastic
dipper must be used.

Transfer grab sample to appropriate sample container, continuing until you
have collected the necessary number of samples for this location.

Remove dipper from the rod and place dipper in a trash bag.
Decontaminate the end of the rod, if necessary.
Move to the next sampling location.

Attach another dipper and repeat steps (a) through (e).

Additional suggestions:

h.

September 1996

The sample container should be rinsed at least once with the water to be
sampled before the sample is taken. Be aware that it is fine to rinse the
bottles that do not have preservatives, but it is not necessary because all
bottles are supposed to be clean that we obtain for the labs. Obviously,
bottles with preservatives cannot be rinsed out.
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For sampling running water. the farthest downstream sample should be
obtained first, then move upstream. This avoids contaminating sampies by
raising the stream turbidity levels. Work from zones of low contamination
to zones of high contamination. Always stand on downstream side 10

avoid sediment contamination.

To sample a pond or other standing body of water, the surface area may
be divided into grids. A series of samples taken from each grid is
combined into one sample, or several grids are selected at random.

Stagnated areas or pools in a stream or river might contain zones of
varying pollutant concentrations, depending upon the physical or chemical
properties of the contaminants and the position of these stagnated areas

relative to the site.

Avoid excessive agitation of the water since this results in the loss of
volatile constituents.

Do not sample at the surface unless sampling specifically for a known
constituent which is immiscible and on top of the water. Invert the dipper
or sample container, lower it to the desired depth, and hold it at about a
45° angle with the mouth of the dipper or sample container facing
upstream.

2. Sediment Sampling

Refer to Section X (Sediments).

D. REFERENCES

Illinois Environmental Protection Agency, Remedial Project Management Section.
Methods & Procedures Manual for Activities Undertaken Under the Preliminarv

Assessment/Site Inspection Program, 1987.

U.S. Environmental Protection Agency, Office of Solid Waste and Emergency Response.
Test Methods for Evaluating Solid Waste. Phvsical/Chemical Methods, SW-846.

Volume 1l. Third Edition.

+ September 1996
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E. FIGURE

9a -- Disposable Dip Sampler

September 1996
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SECTION X: SEDIMENT SAMPLING

A. REMINDER CHECKLISTS

1. Pre-Sampling Activities
Establish purpose(s) of sampling.

Determine the extent of the sampling effort, the sampl.ing methods to be
emploved, and which equipment and supplies are required.

Assess site hazards and develop and/or review a safety plan.

Obtain necessary sampling and monitoring equipment; decontaminate or
pre-clean the equipment, and ensure that it is in working order.

Bring enough clean water for rinsing, cleaning, and cooling off.
Schedule lab time and order bottles two weeks in advance.

If necessary, contact owner/operator prior to the trip to schedule the
sampling event. to gain access to the site, to discuss the purpose of the
sampling event, and to address any safety and security concerns at the site.

Be prepared to sample in extreme weather conditions, if applicable.

Schedule a meeting prior to the trip to ensure all sampling team members
understand their roles and responsibilities.

Identify local suppliers of sampling expendables (e.g. ice, plastic bags), and
overnight delivery services (e.g. Federal Express), and recharge of SCBA
air tanks (local Fire Dept.).

——  Prepare your sample containers prior to sampling (label and organize).

2. During Sampling Activities

—— Document the sampling event. At a minimum. include weather conditions.
date. ume, sampler’s name, photographs, any deviations from the original
sampling plan, and any problems encountered.
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Collect samples in order of volatilization. Special care is taken when
collecting VOC samples.

If necessary, monitor the air in the area where the sampling 1s taking place
so that you can adjust your level of protection.

Keep sample bottles in coolers properly preserved, sealed and maintain
chain of custody.

Never composite VOC samples.

Wipe off outside of sample bottles prior to placement in cooler.

3. Post-Sampling Activities

September 1996

Decontaminate all field equipment and PPE if appropriate, in accordance
with the Health and Safety Plan. Return all reusable equipment to the
IEPA warehouse or its place of origin.

Classify all waste generated (i.e. IDW = cuttings, rinse waters. baggies.
contaminated PPE) and dispose of properly.

Keep samples cool; ship or drop off to appropriate laboratory. in
accordance with BOL SOP for Sample Packaging and Shipping.

Separate incompatible waste samples so that they are not transported in the
same cooler.

Seal odorous waste sampies in a cooler to avoid breathing vapors or odors
during transportation.

Transcribe field notes to memorandum form and submit to the Bureau File.
Include photographs and a sketch of site with sampling locations clearly
identified.
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B. EQUIPMENT CHECKLIST

The selection of the sampling devices should be based upon waste properties (e.g. liquid
or solid), site factors (e.g. waste accessibility, waste generation practices, and degree of
hazard), and the analytes to be quantitated (e.g. VOCs or heavy metals). Ease of use
under the site conditions and the degree of hazard associated with using a given device
should also be considered. See attached sampling equipment checklist for a list of the
equipment used for sampling sediment.
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PAPERWORK:

IEPA identification

Safety Training Certification

Lab Phone Numbers
Site Map & Directions
Chemical Analysis Forms
Chain of Custody Forms
Receipt for Samples (RCRA sites only)
Field Log Forms or Field Log Book
Site Safety Pian

.
..
.
[ E————
Sm——
.

PROJECT MANAGER

Field Logbook
Agency Phone Bock
Aluminum Case (for paperwork)
Calculator
Camera
Camera Batteries
Extra Film
Penciis & Pens (Waterproof)
China Markers
Compass
Pocket Knife
Emergency Raingear
Paper Towels
PPE Gioves L XL
pH Paper
Decon Spray Bottles:
Liguinox Solution
Deionized/Distilied Water

|

IRRRIA

GENERAL SAMPLING EQUIPMENT:

Sampie Bottles
Extra Bottie Labeils
Watemproof Clear Tape
Visqueen (pre-cut)
Utility Knife or Pocket Knife
Portable Table
Garbage Bags
Rain Canopy & Poles
Nylon Rope
Water Camers
Paper Towels
Duct Tape
Masking Tape
Flashlights & Battenes
Binoculars
Aluminum Foil
Shovel
Trowel/Sampling Spoons
Machete

L

SAMPLING EQUIPMENT CHECKLIST

FOR DECON:

Spray Botties: :
Liquinox Solution
Distilled/Deionized Water

1/2-Gallon Jugs:

HCL; dilute to 5 cr 10%
Liquinox Solution
DI waler
5-Galion Sprayers:
Liquinox Solution
Tap Water
Extra Gallons of DI Water
Paper Towels
Aluminum Foil
Brushes
Ptastic Tubs
5-Gallon Plastic Bucke's
Garbage Bags

|

FOR FIELD MEASUREMENTS:

Passport

PID

FID
TVA
pH/Temp/Milkivolt Meter

Battery; 9-volt

pH Buffers; 4,7, & 10
Radiation Detector
Draeger Pump, Tubes

L

|

PPE, SAFETY & SUPPORT:

Cleaning & Cooling Water
Dnnking Water
Gatorade
Ice for Drinking Water
Rand Scap/Goop
First Aid Kit
Insect/Tick Repellant
Sunscreen
Fire Extinguishers
Walkse Talkies
Full-Face Respirators
Cartndges
— _SCBAs
Cyhnders
Safety Glasses
___ Disposabie Booties
Tyvek
Saranex
Raingear
Cotton Coveralls
Insuiated Coveralls
Steel-Toed/Shanked Eloots
Insulated Pack-Boots

L

L

|

SEALING & TRANSPORTATION

Coolers

Bilue lce

Dry lce

Regular lce

Large L_iners for Coolers

1-Galion Ziplock Bags
—Quan Ziplock Bags

Tie Wraps

Large FDA Cooler Bags
—_ Evidence Tape
_____ Strapping Tape

Vermiculite

SEDIMENT 5AMPLING
EQUIPMENT

Trowel or Scoop
Thin-WWall Tube Auger(s)"
Ekmar Dredge

Ponar Dredge

Coring Device

Bailer Cord

Chem Wipes

|

* Including handies

September 1996
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C. PROCEDURES

1. Trowel or Scoop - Surface Sediment Sampling Beneath a Shallow Aqueous
Layer (Figure 10a).

a.

b.

Be certain the trowel or scoop has been decontaminated prior 1o use.

Remove any debris on the bed of the stream or other water body .with sgch
tools as a spade, shovel to prepare the surface sediment for sampling. being
careful to minimize disturbance or the water and sediment.

Using a stainless steel or plastic trowel or scoop, coliect a sufficient
quantity of surface sediment to provide a representative sample.

Collect the first sample for VOC analysis directly from the sampler and
transfer to the appropriate sample container(s).

When analyses are required for parameters other than VOCs, mix the
remainder of the collected sediment to obtain a homogeneous sample, then
transfer to the appropriate sample container(s).

Return the unused portion of the sample to the sampling point.

Transfer the sample container(s) to a chilled cooler and prepare for
shipping.

2. Thin-Wall Tube Augers - Surface Sediment Sampling Beneath a Shallow
Aqueous Layver (Figure 10b).

a.

September 1996

An acetate core may be inserted into the auger prior to sampling. if
characteristics of the sediments or body water warrant. By using this
technique, an intact core can be extracted.

Insert the auger into the material at a 0- to 45 angle to minimize spillage
of the sample. Extraction of samples may require tilting the sampler.

Rotate the auger once or twice to cut a core of material.
Slowly withdraw the auger, making sure that the siot is facing upward.

Collect the first sample for VOC analysis directly from the auger and
transfer to the appropriate sample container(s).
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When analyses are required for parameters other than VOCs. mix the
remainder of the collected sediment to a obtain a homogeneous sample.
then transfer to the appropriate sample container(s).

Return the unused portion of the sample to the sampling point.

Transfer the sample container(s) to a chilled cooler and prepare for
shipping.

3. Augers and Thin-Wall Tube Samplers - Deep Sediment Sampling Beneath a
Shallow Aqueous Layer (Figure 10b).

a.

September 1996

Attach the auger bit to an extension rod, then attach the "T" handle to the
extension rod.

Clear the area to be sampled of any surface debris using a spade or shovel
being careful to minimize the disturbance of the water and bed of the
water body.

Begin auguring, periodically removing any accumulated sediment from the
auger.

After reaching the desired depth, slowly and carefully remove the auger
from the boring. When sampling directly from the auger, collect the
sample after the auger is removed from the boring and procetd to step (1).

Remove the auger tip from extension rods and replace with a pre-cleaned
thin-wall tube sampler with the proper cutting tip.

Carefully lower the tube sampler down the borehole, being careful to not
scrap the borehole sides, and gradually force the tube sampler into the
sedimentt. DO NOT HAMMER THE EXTENSION RODS TO
FACILITATE CORING SINCE THE VIBRATIONS MAY CAUSE
THE BORING WALLS TO COLLAPSE.

Remove the tube sampler and unscrew the extension rods.

Remove the cutting tip and core from the device.

Discard the top of the core (approximately one (1) inch), up-hole material
collected by the tube sampler prior to reaching the collection point.
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Collect the first sample for VOC analysis directly from the sampler and
transfer to the appropriate sample container(s).

When analyses are required for parameters qthcr than VOCs. mix the
remainder of the collected sediment to 2 obtain a homogeneous sample.
then transfer to the appropriate sample container(s).

Return the unused portion of the sample to the sampling point.

Transfer the sample container(s) to a chilled cooler and prepare for
shipping.

4. Ekman Dredge - Sediment Sampling from Beneath a Deep Aqueous Layer
(Figure 10c).

a.

September 1996

Thread a sturdy nylon rope or stainless steel cable through the bracket of
an Ekman dredge, or secure the extended handle to the bracket with
machine bolts.

Attach springs to both sides. Arrange the Ekman dredge sampler so that
the jaws are in the open position and trip cables are positioned over the
release studs.

Lower the sampler to just above the sediment surface.

Drop the sampler sharply onto the sediment.

Trigger the jaw release mechanism by lowering a messenger down the line.
or by depressing the button on the upper end of the extended handle.

Raise the sampler and slowly decant any free liquid through the top of the
sampler over the sampling point, being careful to retain the sediments.

Open the dredge and transfer sediments to a stainless steel or plastic
bucket. Continue to collect additional sediment until sufficient material
has been accumulated.

Collect the first sample for VOC analysis directly from the sampler and
transfer to the appropriate sample container(s).

When analyses are required for parameters other than VOCs, mix the

remainder of the collected sediment to obtain a homogeneous sample, and
then transfer to the appropriate sample container(s).
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Return the unused portion of the sample to the sampling point.

j.

k. Transfer the sample container(s) to a chilled cooler and prepare for
shipping.

5. Ponar Dredge - Sediment Sampling from Beneath a Deep Aqueous Layer

(Figure 10d).

Attach a sturdy nylon rope or stainless steel cable to the hook provided on

a.
the top of the dredge.

b. Arrange the Ponar dredge sampler in the open position, setting the trip bar
so the sampler remains open when lified from the top.

C. Slowly lower the sampler to just above the sediment.

d. Drop the sampler sharply into the sediment, then pull sharply up on the
line. thus releasing the trip bar and closing the dredge.

e. Raise the sampler to the surface and slowly decant any free liquid through
the screens on top of the dredge being careful to retain sediments.

f. Open the dredge and transfer the sediment to a stainless steel or plastic
bucket. Continue to collect additional sediment until sufficient material
has been accumulated.

g. Collect the first sample for VOC analysis directly from the sampler and
transfer to an appropriate sample container(s).

h. When analyses are required for parameters other than VOCs, mix the
remainder of the collected sediment to obtain a homogeneous sample. then
transfer to an appropriate sample container(s).

1. Return the unused portion of the sample to the sampling point.

). Transfer the sample container(s) to a chilled cooler and prepare for
shipping.

6. Coring Device - Sediment Sampling from Beneath a Deep Aqueous Layer

(Figure 10e).

a.

September 1996

Assemble the coring device by inserting the acetate core into the sampling
tube.
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Insert the "eggshell" check valve mechanisms into the tip of the sampling
tube with the convex surface positioned inside the acetate core.

Screw the coring point onto the tip of the sampling tube.

Screw the handle onto the upper end of the sampling tube and add
extension rods as needed.

Place the sampler in a perpendicular position to the material to be sampied.

If using the "T" handle, place downward pressure on the device until the
desired depth is reached. Then rotate the sampler to shear off the core of
the bottom, retrieve the device and proceed to Step (0) below.

If the drive hammer is selected for consolidated sediments. insert the
tapered handle of the drive hammer through the drive head.

With the left hand holding the tube, drive the sampler into the material to
the desired depth being careful to not drive the tube further than the tip of
the hammer’s guide.

Record the length of the tube that penetrated the sample material, and the
number of blows required to obtain the depth.

Remove the drive hammer and fit the kevhole-like opening on the flat side
of the hammer onto the drive head. In this position, the hammer serves as
a handle for the sampler.

Rotate the sampler at least two (2) revolutions to shear off the sample at
the bottom.

Lower the sampler handle (hammer) until it just clears the two (2) ear-like
protrusions on the drive head, and rotate about 90,

Withdraw the sampler by pulling the handle (hammer) upwards and
dislodging the hammer from the sampler.

Unscrew the coring point and remove the "eggshell” check valve.
Slide the acetate core out of the sampler tube. The acetate co.rc may be
capped at both ends. Collect the first sample for VOC analysis directly

from the sampler and transfer to the appropriate sample container(s).

When analyses are required for parameters other than VOC’s, transfer the
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remainder of the sample to a stainless steel or plastic bucket and mix 10
obtain a homogeneous sample, then transfer to the appropriate sample

container(s).

q. Return the unused portion of the sample to the sampling point.

. Transfer the sample contamer(s) to a chilled cooler and prepare for
shipping.

D. REFERENCES

Reproduced in part from OSWER Directive 9360.4-03, January 1991.

E. FIGURES

10a -- Trowel (Scoop)

10b -- Thin-Wall Tube and Bucket Augers
10c -- Ekman Dredge

10d -- Ponar Dredge

10e -- Coring Device Sampler
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FIGURE 102 — TROWEL (SCOOP)
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FIGURE 10b — AUGER SAMPLERS
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FIGURE 10e — CORING DEVICE SAMPLER
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SECTION XI: LEACHATE SAMPLING

A. REMINDER CHECKLISTS

1. Pre-Sampling Activities

September 1996

Assess site hazards and develop and/or review a safety plan.
Develop and/or review a sampling plan.
Establish purpose(s) of sampling.

Obtain necessary sampling and monitoring equipment: decontaminate or
preclean the equipment, and ensure that it is in working order.

Bring enough clean water for rinsing, cleaning, and cooling off.
Schedule lab time and order your bottles 2 weeks in advance.
Be prepared to sample in extreme weather conditions, if applicable.

Schedule a meeting prior to the trip to ensure all sampling team members
understand their role and responsibilities.

If necessary, contact owner/operator prior to the trip to schedule the
sampling event, to gain access to the site. to discuss the purpose of the
sampling event, and to address any safety and security concerns at the site.

Identify local suppliers of sampling expendables (e.g., ice, plastic bags) and
overnight delivery services (e.g., Federal Express), and recharge of SCBA
air tanks (local Fire Dept.).

Become familiar with the impoundment, such as where the waste enters the

unit. where the waste exits the unit (if applicable), and accessibility to the
unit.

If sludge samples are required, refer to Section X of this document for
additional guidance.

Prepare your sample containers prior to sampling (label and organize).
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2. During Sampling Activities

Document the sampling event. At a2 minimum. include weather conditions.
date, time, sampler’s narne, photographs, any deviations from the original
sampling plan, and any problems encountered.

Collect samples in order of volatilization. Special care is taken when
collecting VOC samples.

If necessary, monitor the air in the area where sampling 1s 1aking place so
that you can adjust your level of protection.

Keep sample botties in coolers properly preserved. sealed and maintain
chain of custody.

Never composite VOC samples.
Wipe off outside of sample bottles prior to placement in cooler.
Sample bottles with preservatives cannot be overfilled (liquid samples).

Photograph sample containers at sample location.

3. Post-Sampling Activities

September 1996

Decontaminate all field equipment and PPE, if appropriate, in accordance
with the Health and Safety Plan. Return all reusable equipment to the
IEPA warehouse or its place of origin.

Classify all waste generated (i.e., IDW = cuttings, rinse waters. baggies.
contaminated PPE) and dispose of properly.

Keep samples cool; ship or drop off to appropriate laboratory, in
accordance with BOL SOP for Sampling Packaging and Shipping.

Separate incompatible wastes so that they are not transporied in the same
cooler.

Seal odorous wastes in the cooler to avoid breathing vapors or odors
during transportation.

Make sure water reactive wastes are not transported with water or ice.
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B. EQUIPMENT CHECKLIST

The selection of the sampling devices should be based upon waste properties (e.g.. liquid
or solid), site factors (e.g., waste accessibility, waste generation practices. and degree of
hazard), and the analytes to be quantitated (e.g.. VOCs or heavy metals). Ease of use
under the site conditions and the degree of hazard associated with using a given device
should also be considered. Refer to following table to determine equipment needs.
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PAPERWORK:

IEPA |dentification

Safety Training Certification

Lab Phone Numbers

Site Map & Directions

Chemical Analysis Forms

Chain of Custody Forms

Receipt for Samples (RCRA sites

L

only)
Field Log Forms or Field Log Book

PROJECT MANAGER:

Field Logbook
Aluminum Case (for paperwork)
Caiculator
Cariera
Camera Battery
Pencils & Pens
China Markers
Compass
Pocket Knife
Emergency Raingear
Paper Towels
PPE Gloves L XL
pH Paper
Decon Spray Bottles:
Liquinox Solution
Detonized/Custilled Water

L

1]

GENERAL SAMPLING EQUIPMENT

Sampie Botties
Ciean Glass Tubes
Extra Sampie Bottias
Extra Bottle Labels
Waterproof Clear Tape
Visqueen (pre-cut)
Utility Knife or Pocket Knife
Portabie Table
Garbage Bags
Rain Canopy & Poles
Nylon Rope
Water Camers
Paper Towels
Duct Tape
Masking Tape
Flashights & Batteries
Binoculars
Aluminum Foil
Shovel

L

|

SAMPLING EQUIPMENT CHECKLIST:

LEACHATES

FOR DECON:

Spray Bottles:
______lLiquinax Soluticon
Distilled/Deionized Water
1/2-Galion Jugs:
HCL; dilute to & or 10%
Liquinox Solution
______Diwater
5-Gallon Sprayers:
Ligquinox Solution
Tap Water
Extra Gallons of DI Water
Paper Towels
_____Aluminum Foil
Brushes
Plastic Tubs
5-Galion Plastic Buckels
Garbage Bags

FOR FIELD MEASUREMENTS:

Passport

PID

FID

TVA

pH/Temp/Millivolt Meter
Battery; S-volt

pH Buffers; 4, 7, & 10
Radiation Detector
Draeger Pump, Tubes

PPE, SAFETY & SUPPORT:

Cieaning & Cooling Water
Drinking Water
Gatorade
Ice for Drinking Water
Hand Soap/Goop
First Aid Kit
insect/Tick Repeilant
Sunscreen
Fire Extinguishers
Walkie Talkies
Full-Face Respirators
Cartridges

SCBAs

Cyiinders

Field Chairs

Disposabie Eooties

Tyvek

Saranex

Raingear

SEALING & TRANSPORTATION

Coolers

____Bluelce
Dry lce
Regular Ice
Large Liners for Coolers
1-Galion Ziplock Bags
Quarn iiplock Bags
Large DA Cooier Bags
Evidence Tape
Strapping Tape

SPECIFIC SAMPLING
EQUIPMENT:

Refer to the uppropriate Samphng
Equipment Checklist referenced.

September 1996
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PROCEDURES

Collection of leachate samples may involve the collection of liquid. sediment. sludge. or
soil samples, depending on where the leachate is found. For instance. if leachate m grates
from its source, it could come in contact with soil or with a stream. When sampling
leachate. it is very important to document the source of the leachate and its flow paths.
surrounding surface drainage patterns, and locations and flow direction of streams and
intermittent streams. This information is needed to interpret and compare analytical
results to appropriate water quality standards. Documnent the samples with photos and a
well-drawn site map with sample locations, leachate flow paths and surface drainage

patterns.

Take extra safety precautions when filling sample bottles that contain preservatives.
Violent reactions could occur between the leachate and the preservative. Consider using
unpreserved VOC bottles 1o avoid loss of volatiles. If unpreserved bottles are used.
inform the lab and make a notation on the sampling paperwork. For leachates that react
with the HCL preservative, use a vial without the HCL preservative and label it with the
words “NOT ACIDIFIED.” The lab will then run the sample more quickly to comply
with the shorter holding time for unpreserved VOC samples. A sample of a vial can be
seen on Figure 11a. Make sure appropriate protective gear is worn and all necessary
safety precautions are taken prior to collecting samples.

1. Liquid Sampling
Refer to Sections IV (Surface Impoundments) and IX (Surface Water) for the
appropnate sampling technique. The sample collector might consider compositing
leachate samples if he/she is trying to evaluate compliance with 35 IAC. Part 304
effluent standards (see Section 304.104).

2. Sediment Sampling
Refer to Section X (Sediments).

3. Sludge Sampling
Refer to Section X (Sediments).

4. Soil Sampling

Refer to Section VI (Surface and Subsurface Soils).
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D. REFERENCES

Illinois Environmental Protection Agency, Remedial Project Management Section.
Methods & Procedures Manual for Activities Undertaken Under the Preliminar

Assessment/Site Inspection Program. 1987.
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SECTION XII: SAMPLING FOR LEAD-BASED

PAINT CHIPS AND DUST
TABLE OF CONTENTS
Page No.

A. REMINDER CHECKLISTS

1. Pre-Sampling Activities 12.2-12.3

2. During Sampling Activities 12.3

3. Post-Sampling Activities 123
B. EQUIPMENT CHECKLIST 124 -12.5
C. SAMPLING PROCEDURES

1. Sampling Soil for Waste Residue (Chips and Dust) 12.6 - 12.7

2. Wipe Sampling for Settled Lead Dust 12.7-12.8
D. REFERENCES 12.8
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SECTION XII: SAMPLING FOR LEAD-BASED

PAINT CHIPS AND DUST

] > i igation of complaints related to the
following procedures are recommended for thf: investigation 0 -
Ixt:ceonn'olled rgnfoval of lead-based paint from exterior surfaces such as water towers, brujlges.
homes. and commercial buildings. If further guidance is needed, please contact Connie Sullinger

with the Office of Chemical Safety at 217-785-0830.

A. REMINDER CHECKLIST

1. Pre-Sampling Activities

September 1996

Review the site safety plan (SSP) if one exists. If a SSP is not available.
assess site hazards and develop a SSP. A computer program has been
developed to help generate a SSP and is available from the Health and
Safety Unit. Alternatively, a generic, fill-in-the-blanks, SSP is provided
in Section XV.

Establish purpose(s) of sampling.

Obtain necessary sampling and monitoring equipment; decontaminate or
pre-clean the equipment, and ensure that it is in working order.

Bring enough clean water for rinsing, cleaning and cooling off.
Schedule lab time and order your botties 2 weeks in advance.
Be prepared to sample 1n extreme weather conditions, if applicable.

Scheduie a meeting prior to the trip to ensure all sampling team members
understand their role and responsibilities.

If necessary, contact owner/operator prior to the trip to schedule the
sampling event to gain access to the site, to discuss the purpose of the

sampling event, and to address any safety and security concerns at the
site. '

Identify local suppliers of sampling expendables (e.g., ice, plastic bags)

and overnight delivery services (e.g., Federal Express), and recharge of
SCBA air tanks (local Fire Department).

If possible, arrange to have the complainant or another informed
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individual available to identify the areas of contamination. Removal
methods such as sanding or abrasive removal create fine dust that may not
be obvious to the eye once deposited onto horizontal surfaces. An
eyewitness can make the gathering of samples easier and more accurate.

High priority should be given those sites that involve potential exposure
to children six and under and pregnant women.

If the removal involves a single family, multi-family residence, or day
care center, contact the ]llinois Department of Public Health contact
person listed on Attachment A. For complaints in Cook County. contaci
Cheryl Walls with the Cook County Department of Public Health ar 708-
445-2530. For complaints in the City of Chicago, contact Cato Kirksey
with the City of Chicago Department of Health at 312-746-6589.
Conducting the removal of lead-based paint from residential structures and
daycare facilities in a manner not allowed by the Illinois Department of
Public Health is a violation of the Lead Poisoning Prevention Act.

Prepare your sample containers prior to sampling (label and organize).

2. During Sampling Activities

Document the sampling event. At a minimum, include weather
conditions, date, time, sampler’'s name, photographs, any deviations from
the original sampling plan, and any problems encountered.

If necessary, monitor the air in the area where sampling is taking place so
that you can adjust your level of protection.

3. Post-Sampling Activities
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Decontaminate all field equipment and PPE if appropriate, in accordance
with the Health and Safety Plan. Return all reusable equipment to the
IEPA warehouse or its place of origin.

Classify all waste generated (i.e., IDW = cuntings, rinse waters, baggies,
contaminated PPE) and dispose of properly.
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EQUIPMENT CHECKLIST

Soil sample bottles and trowels should be taken to the site for the collection of
waste residues, leaded dust, and potentially contaminated soil.

Disposable wipes—The following wipe media have been found to be sufficiently
durable under field use and have demonstrated acceptable recovery rates (80-
120%): "Little Ones Baby Wash Cloths™", "Little Ones Baby Wipes Narural
Formula™", Little Ones Baby Wipes Lightly Scented™” , "Pure and Gentle Baby
Wipes™", "Fame Baby Wipes™", and individually-packaged "Wash'n Dri
Wipes™". Wipes should not contain aloe.

Disposable gloves in order to prevent cross-sample contamnination from hands.
(Latex surgical gloves are acceptable for this type of sampling.)

Template Options

a. Masking tape can be used to define the area to be wiped. If using
masking tape, take along a measuring tape in order to define the area
sampled.

b. Disposable templates can be used, especially for floors, and are typically
1 f*. Templates are usually not used for windows due to the variability

in size and shape.
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PAPERWORK:

IEPA identification

Safety Training Certification

Lab Phone Numbers

Site Map & Directions

Chemica! Analysis Forms

Chain of Custody Forms

Receipt for Samples (RCRA sites

o
2
=

Field Log Forms or Field Log Book
'PROJECT MANAGER:

Field Logbook
Aluminum Case (for paperwork)
Calcuiator
Camera/Battery/Film
Disposable Wipes
Pencils & Pens
Measuring Tape
Disposable Template
China Markers
Compass
Pocket Knife
Emergency Raingear
Paper Towels
PPE Gloves L XL
pH Paper
Decon Spray Bottles:
Liquinox Solution
Deionized/Distilled Water

L

GENERAL SAMPLING EQUIPMENT:

Sampie Bottles
Extra Bottie Labels
Waterproof Clear Tape
Visqueen (pre-cut)
Utility Knife or Pocket Knife
Portable Table
Garbage Bags
Rain Canopy & Poies
Nylon Rope
Water Carners
Paper Toweis
Duct Tape
Masking Tape
Flashiights & Batteries
Binoculars
Aluminum Foil
Shovel
Trowel/Sampling Spoons
Machete

L

L

SAMPLING EQUIPMENT CHECKLIST

FOR DECON:

Spray Bottles:
___Liquinox Solution
Distilied/Deionized Water
172-Gallon Jugs:
HCL.; dilute to 5 or 10%
Liquinox Soiution
_____Diwater
5-Gallon Sprayers:
Liquinox Solulion
Tap Water
Extra Gallons of Di Water
Paper Towels
Aluminum Foil
Brushes
Plastic Tubs
5-Galion Plastic Buckets
Garbage Bags

FOR FIELD MEASUREMENTS:

Passport

PID

FID

pH/Temp/Millivolt Meter
Battery; S-volt

pH Buffers; 4, 7, & 10
Radiation Detector
Draeger Pump, Tubes

PPE, SAFETY & SUPPORT:

Cieaning & Cooling Water
Dninking Water
Gatorade
Ice for Drinking Water
Hand Soap/Goop
First Aid Kit
insect/Tick Repeliant
Sunscreen
Fire Extinguishers
Walkie Talkies
Ful-Face Respirators
Cartridges
_____SCBAs

Cylinders

Field Chars

Disposabie Booties

Tyvek

Saranex
Raingear
Cotton Coveralis
Insulated Coveralls
Steel-Toed/Shanked Baots
Insulated Pack-Boots
Hardhat/Face Shields
Nitrile/Butyl Rubber/Neoprene Gloves
Glove Liners

ARARRRRRRRN

ARARARR

SEALING & TRANSPORTATION

Coolers

Biue Ice

Dry ice

Regular ice

targe Liners for Coolers
1-Gallon Zipiock Bags
Quart Ziplock Bags
Large FDA Cooler Bags
Evidence Tape
Strapping Tape

Sentember 199K
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C. SAMPLING PROCEDURES

1. Sampling Soil for Waste Residue (Chips and Dust)

a.

September 1996

The scraping of lead-based paint generates chips and dust that are found
within a few feet of the building. Check to see if paint chips are present.
Examine grass and soil carefully for contamination. Chips and dust can
quickly filter through grass and loose soil and therefore mav not be

apparent without close inspection.

Soil samples should be taken within the top few inches of soil. Make
drawings of sample locations relative to the source area.

Take a sample of the lead-based paint waste residue. If possible. take
enough sample (at least 100 grams or 4 oz. by weight) so that a Toxicity
Characteristic Leaching Procedure (TCLP) for waste characterization can
be run if needed.

Samples should be obtained of potentially impacted off-site areas to
indicate dispersion of the lead from the source area. Focus on children’s
play areas, gardens and areas of bare soil.

Lead paint dust can be present but invisible. If wipe samples are
necessary, take samples in locations most likely impacted by the deposition
of leaded dust from the removal operation.

If the age of the housing leads you to suspect the presence of lead-based
paint and target populations (children 0-6 years and pregnant women) are
present. the laboratory tumn-around time should be seven days. Contact
OCS for arrangements.

Soil and wipe samples should be analyzed for TOTAL lead. If a waste
classification is needed. the waste residue samples should be analvzed for
TCLP extractable lead.

Take pictures of the site and potential contamination.

A copy of the analytical results should be sent to Connie Sullinger in the
Office of Chemical Safety, #28.

The approximate age of the housing should be noted due to the fact that
lead-based paint was banned from use in residential exterior and interior

household paint in 1978. The highest concentrations of lead, up to 50%,
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can be found in those paints marketed and used before the 1940s.

2. Wipe Sampling for Settled Lead Dust

a.

September 1996

Outline Wipe Area

1.

Floors—apply masking tape to area of about 1 ft” or use disposable
template. The masking tape should be positioned in a straight line
and comers should be nominally perpendicular. Avoid touching the
area to be wiped while putting tape or template in place.

Window sills or other rectangular surfaces--Apply two strips of
masking tape across the sill to define a wipe area at least 0.1 ft" in
size (approximately 4 inches x 4 inches).

For irregular surfaces, it will not be possible to do this. Instead. it
will be necessary to measure the area sampled following the
procedures in d.

Obtain disposable wipe--When using a container that dispenses wipes
through a pop-up lid, dispose of the first wipe in the dispenser. Rotate the
container before starting to ensure liquid inside the container contacts all
of the wipes.

Conduct wipe sampling

1.

(28]

Place the wipe at one corner of the surface to be wiped with wipe
fully opened and flat on the surface.

With the fingers together, grasp the wipe between the thumb and
the palm. Press down firmly, but not excessively with both the
palm and fingers (do not use the heel of the hand). For square
areas, wipe side-to-side with as many "S"-like motions as are
necessary to completely cover the entire wipe area. Exerting
excessive pressure on the wipe will cause it to curl. Exerting too
little pressure will result in poor collection of dust. Attempt to
remove all visible dust from the wipe area.

Fold the wipe in half with the contaminated side facing inward.
Once folded. place in the top comer of the wipe area. Repeat
wiping the area with "S"-like motions, but move in a top-to-
bottom direction. When finished, fold the wipe with the
contaminated side facing inward and place wipe in sampling
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container.

For rectangular areas such as window sills. two side-to-side passes
must be made, the second pass with the wipe folded so that the
contaminated side faces inward. It is not necessary to wipe the
entire window but do not wipe less than 0.1 ft' (approximately 4
inches x 4 inches).

d. After sampling, measure the surface area wiped to the nearest eighth of an
inch. The size of the area wiped must be at least 0.1 ft' in order to obtain
an adequate limit of quantitation.

e. Wipe samples should be analyzed for TOTAL lead.

D. REFERENCES

United States Department of Housing and Urban Development. Guidelines for the
Evaluation and Control of Lead-Based Paint Hazards in Housing., June 1995.

See Also:

American Society for Testing and Materials. ASTM Standards on Lead-Based Paint
Abatement in Buildings. ASTM, Philadelphia, PA., November 1994,
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SECTION XIII: ASBESTOS SAMPLING

PREFACE

After November 28. 1992, the Asbestos Hazard Emergency Rcsponsc Act (AHERA)
requires all persons inspecting for asbestos or designing or conducting asb;stos response
actions in public and commercial buildings to be accredited in accordance with the Model

Accreditation Plan

Inspecting is defined as:

an activity undertaken to determine the presence or location, or to assess the condition of
friable or nonfriable Asbestos Containing Building Material (ACBM) or suspect.ed ACBM.
whether by visual or physical examination, or collecting samples of such matenal.

Public and commercial buildings are defined as follows:
’ the interior space of any building which is not a school building;

v includes industrial facilities, office buildings, government-owned buildings. colleges.
churches. hospitals, stores, factones, etc.;

’ excludes residential apartment units of fewer than 10 units and detached single
family homes.

Persons who violate these requirements are subject to penalties of up to $5,000 per
day, per violation.

When Bureau of Land personnel encounter ACBM or suspected ACBM in public or commercial
buildings thev should contact the Bureau of Air_Field Operations Section to request assistance and
guidance.

A.

REMINDER CHECKLIST

—  The following specific procedures should be followed to prepare aqueous sample
bottles.

—  Use only unused pre-cleaned glass bottles (polypropylene should be avoided since

problems of particulate being released into water samples have been reported.)
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Before use the bottles should be rinsed twice by filling one-third full with fiber-free
water and shaking vigorously for thirty seconds.

B. EQUIPMENT

The appropriate equipment for sampling asbestos depends on the media being sampled.
Refer to the media specific sampling procedures (e.g. waste piles, soils. sediments. surface
waters) for a description of the appropriate equipment to be used for sampling for asbestos.

1. Sample container for Bulk / Solid Samples should be an unused 35mm canister or
ziplock bag or pre-cleaned screw-capped 4 ounce wide mouth glass jar.

2. Sample container for Aqueous Samples should be an unused, pre-cleaned one liter
glass bottle (see checklist above).

C. PROCEDURES

Refer to the procedures in this manual which are specific to the media being sampled. No
more than a "thimble full" is required for bulk sarnples.
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SECTION XIV: SURFACE WIPE SAMPLING
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QA/QC Samples
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a. TSCA PCB Sampling Method
b. NIOSH Chlorinated Dioxin and Furan Method
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SECTION XIV: SURFACE WIPE SAMPLING

A. REMINDER CHECKLIST

1. Pre-Sampling Activities

September 1996

Assess site hazards, and develop and/or review a safety plan.
Develop and/or review sampling plan.

Establish purpose(s) of sampling.

Obtain necessary sampling equipment and supplies:

Wipe media (as appropriate).
3" X 3" soxlet extracted cotton gauze pads.
7 cm (2.8-inch) Whatman 42 filter paper.
Commercially available baby wipes (see Lead-Based Paint
Residue Method below).

Wipe solvent (as appropriate).
Distilled, Deionized water.
Hexane (Pesticide grade).
Other appropriate organic solvent (Pesticide grade or
equivalent).
— Sample containers (glass with Teflon® lined lid).
Disposable gloves, at least one pair for each sample and compatibie with the
solvent used.
Metal Ruler (approximately 6-inches or larger) graduated in
centimeters.
Masking template for sample area of 100 cm”.
Prepared template (10 cm X 10 cm), or
Non-corrugated cardboard (such as plain manilla file folders -
no colors) for making templates.
Masking tape to hoid templates in place.
—  X-Acto® or equivalent knife for cutting templates in the field or to
fit odd shaped surfaces.
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Prepare sample containers (by inserting wipes and solvent in each) 1f
appropnate.

Obtain waste container for used PPE, used templates and excess solvent.
Schedule lab time two weeks in advance when possible.

Be prepared to sample in extreme climatic conditions.

If necessary, contact the site owner/operator prior to the sampling event to
obtain permission to gain access to the site, to discuss the purpose of the
sampling, to address any safety and security concemns at the site. and 10

coordinate replicate samples if requested by the owner/operator.

Determine the number and type of QA/QC samples necessary for the
sampling objectives.

Sample documents and chain-of-custody forms.
Camera and film or videocam, as necessary to document sample location.
Cooler and icepacks to maintain 4°C during sample shipment.

When necessary, packing materials for shipping the sample(s).

During Sampling Activities

Document the sampling event. A! a minimum, the ambient temperature.
date. ume. sampler's name, photos or video. any deviations from the original
sampling plan. and any problems encountered.

Collect the samples in areas of least expected contamination first.

Collect any media blanks before collecting samples.

If necessary monitor air in breathing zone of sampler to determine if
respiratory protection level is appropnate.

Wipe off sample bottles prior to placing in cooler.
Change outer disposable gloves between individual wipe sample locations.

Keep sample bottles in coolers at 4°C, sealed and maintain chain of custody.
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3. Post-Sampling Activities

Decontaminate all field equipment and PPE if appropq'ale. in accordance
with the Health and Safety Plan. Return all reusabie equipment 10 the IEPA
warehouse or its place of origin. Label any malfunctional equipment and

notify its custodian.

Classifv and properly dispose of all waste generated properly.

Keep all samples cool and ship or deliver to appropriate laboratory.

B. PROCEDURES

1. Field Quality Assurance and Quality Control

a.
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Prevention of Cross Contamination

By its nature wipe sampling involves a lot of hand contact with vanous
surfaces that may easily result in cross contamination. The key to prevention
is the appropriate sequencing of actions to eliminate opportunities for cross
contact. Performing a "dry run" of the sampling process should identify
adjustments that need to be made. Details like having: the waste container
open and ready, the sample bottles pre-labeled, spare gloves accessible. etc.
are kev to preventing the entire sampling and analysis effort being negated
because of cross contamination.

Because the wipe sampling involves so much hand contact. frequent glove
changes are necessary to avoid cross contamination. Therefore the gloves
selected should be economical, yet be compatible with the solvent used and
not contribute contamination of itself. Depending upon the contaminant and
solvent media, an inner protective glove of more durable
construction/materials may be combined with a cheaper outer glove which
is changed frequently (with each sample). It may also be helpful to wrap the
extenor of sample containers.

QA/QC Samples

Where the potential exists for pre-existing contamination of the sample
media. media blanks should be obtained. In the case of wipe samples this
would include using the gloves, solvent and wiper to wipe one of the
templates and then containerizing the exposed wiper in a sample jar just like
an objective sample would be handled. Of course the number of blanks used
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and whether they would be analyzed would depend upon the sampling
objectives and the outcome of the objective samples analyses. It would not
be necessary 10 actually analyze the blanks if the objective samples were
non-detect or below a level of regulatory concern for the contaminants of
interest. Generally one blank should be collected for every ten wipe samples
taken at a sampling session.

2, Selection of Methodology

With the exception of a few chemicals, such as lead and polychlorinated biphenyls.
there are not currently any widely accepted protocols for determining acceptable
levels applicable to wipe samples. This fact significantly limits the applicability of
wipe samples as proof of cleanup to levels protective of human health and the
environment. However, this may change in the future. On the other hand wipe
samples are currently useful in determining the presence or absence of
contamination. within the detection range of the analytical method.

Most current wipe sample methodologies specify a 100 cm® area of substrate being
wiped. While increasing the area and then scaling back the results can increase the
sensitivity, by effectively lowering the detection limit per area, there is a greater
chance that the wipe material will become abraded and sample will be lost.

The selection of solvent is also important. The solvent used must readily dissolve
the contaminant(s) of interest and yet be compatible with the analvtical method.
Solvents of suitable purity are also important and purity level should be selected in
consultation with the lab. Common solvents are DI or Nanopure water, methanol,
hexane and methylene chloride. Also to be considered is that the solvent chosen
should not damage the surface being sampled. When skin is the sampled surface.
only water should be used as other solvents may increase the absorption of
contaminants through the skin. When conducting the sampling. the wipes used
should be wetted consistently with the solvent, the wipe conducted and the sample
sealed in the sample containers quickly to assure consistent transfer ancl retention of
the contaminant(s) of interest. To assure consistent wetting it is often recommended
that wipes be pre-wetted in the sample containers with a measured amount of
solvent and be allowed to equilibrate.

Selection of the sample location affects the consistency of wipe sarnples in that
smooth surfaces. such as glass. metal. and painted surfaces. are more likely to result
in maximal transfer of contaminant(s) to the wipe while rougher surfaces such as
unsurfaced concrete, brick or textiles are more likely to retain more of the
contaminant(s) in pore spaces and other crevices which the wipe cannot effectively
reach. Wiper materials such as glass wool may be more effective on rougher
surfaces. Other materials used as wipers include glass wool. analytical chemist's
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filter paper. gauze pads.

3. - Sample Locations

There are three strategies for selection sample locations. The first 1s to randomly
select the sample locations. This is generally appropriate when a relatvely large
number of samples will be taken and statistical manipulations are anticipated of the
sample data. The number of samples and the determination of random locations can
be determined in a similar manner used for other surface media sampling.

The second strategy is to sample areas of suspected high contamination. These can
be selected based on visual stains or proximity to a suspected source. Consideration
of the means of contaminant transport and the affinity of the receiving surface for the
contaminant can also indicate likely locations of high contamination. This strategy
is most applicable for initial screening for the existence of contamination.

The third strategy is to sample areas that are most likely to form part of a future
expose pathway. For instance, these might be areas where skin contact is likely or
where high contact is likely with secondary surfaces such as shoes that can transfer
the contaminant to tertiary surfaces which may have high skin contact rates. such as
residential carpets. This strategy can be empioyed to confirm cleanup when
relatively few samples will be taken.

4. Sample Collection
a. TSCA PCB Sampling Method %

If the surface to be samples is smooth and impervious (e.g.. rain gutters.
aluminum house siding). a wipe sample should indicate whether the cleanup
has sufficiently removed the PCBs. These surfaces should be sampled by
first applying an appropriate solvent (e.g., hexane) to a piece of 11 cm filter
paper (e.g., Whatman 40 ashless, Whatman "50" smear 1abs, or equivalent)
or gauze pad. This moistened filter paper or gauze pad is held with a pair of
stainless steel forceps and used to thoroughly swab a 100-cm® area as
measured by a sampling template.

Care must be taken to assure proper use of a sampling template. Different
templates may be used for the variously shaped areas which must be
sampled. A 100 cm” area may be a 10 cm x 10 cm square. a rectangle (e.g.,
] cm X 100 cm or 5 cm x 20 cm). or any other shape. The use of a template
assists the sampler in the collection of a 100 cm* sample and in the selection
of representative sampling sites. When a template is used it must be
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thoroughly cleaned between samples to prevent contamination of subsequent
samples by the template.

The wipe samples should be stored in precleaned glass jars at 4° C. Before
collection of verification samples, the selected filter paper or gauze pad and
solvent should be used to generate a field blank.

Wipe sampling is inappropriate for surfaces which are porous and would
absorb PCBs. These include wood and asphalt. Where possible. a discrete
object (e.g., a paving brick) may te removed. Otherwise. chisels. dnlls.
saws. etc., may be used to remove a sufficient sample for analysis. samples
less than 1 cm deep in the surface most likely to be contaminated with PCBs
should be collected.

The approved IEPA QAPP? for TSCA samples specifies that the appropriate
container for wipe samples is 125 ml amber glass jar with a Tefion lined cap
that is stored at 4° C.

The PCB Inspection Manual * indicates that isooctane be used instead of
hexane and also indicates that using a rubber glove to hold the paper or pad.
dip it into isooctane and to thoroughly rub it over a 100 cm’ area is
acceptable.

NIOSH Chlonnated Dioxin and Furan Method ¢

Surface samples for PCBs. PCDFs, and PCDDs will be collected according
to the wet-wipe protocol established by the New York State Department of
Health for surfaces in the Binghamton state Office Building. This wet-wipe
protocol was also used to assess these contaminants resulting from
transformer fires in San Francisco and Tulsa.

The surface wipe samples are collected using 3" x 3" soxlet extracted cotton
gauze pads. The sampling procedure consists of marking off a surface into
0.235 m" areas using a template or an appropriate measuring device. Each
area 1s wiped with a 3" x 3" gauze pad which has been wetted with 8-ml of
pesticide grade hexane. The wet wipe sample pad is wiped in two directions
( the second direction is performed at a 90° angie to the first direction). Each
gauze pad is used to wipe only one (.25 m” area. The gauze pad is placed in
a glass sample container equipped with a Teflon® lined lid.

Each PCB wipe sample will consist of a single sample from an area of 0.25

m’. The four PCDF/PCDD gauze pads are composited and treated as a single
sample to attain an acceptable detection limit.
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OSHA Method *

This procedure is used in conjunction with other situation spcciﬁc
information to establish whether or not there is a health nisk due to 2 potential
for dermatitis and/or that a hazardous quantity of a material can be absorbed
through the skin on contact with a sampled surface. It can also be used to
evaluate potential ingestion hazards.

Using a clean, impervious disposable glove, remove a “Whatman 42' 7-cm
(2.8-inch) filter from its box. Moisten the filter with water (unless other
collection media have been specified). If possible, wipe approximately 100-
cm® of the area with the moistened filter. Without allowing the filter 10
contact other surfaces, fold it with the exposed side in. and then fold 1t over
to form a 90° angle in the center of the filter. Place a filter. angle first. into
a clean glass vial, replace the top, and seal it with evidence tape.

A blank filter also moistened with water (or the collection medium) should
be submitted in a separate vial to the laboratory with the samples.

OSHA has a field screening test for carcinogenic aromatic amines in which
5 drops of methanol replaces the water and is placed in the center of the filter
paper. After sampling, 3 drops of fluorescamine is applied to the
contaminated area of the filter and one drop to a non-contact area of the filter
as a blank indication. After a reaction time of 6 minutes. the filter is
irradiated with 366 mm ultraviolet (UV) light. Differential discoloration of
the blank and sampie area is presumptive for aromatic amine contamination
and another sampie should be obtained with the methanol solvent and sent
to a lab for confirming analysis. The aromatic amines which tum vellow
with fluorescamine are: Benzidine. 4.4'-Methvlene bis(2-chloroaniline).
3.3'-Dichlorobenzidine. alpha-Naphthylamine. beta-Naphthylamine. and
4-Aminobiphenyl.

Lead-Based Paint Residue Method

See Section XII for specifics on wipe sampling for lead dust.

Genenc Considerations

When a specific sampling methodology is not specified for contaminant(s)
of interest. several factors need to be considered. The first is that the
materials used for sampling are compatible with the contaminant(s) and do
not degrade or change the contaminants in a manner that precludes their
subsequent detection. The second factor is that the size of the area sampled
must be proportioned such that the analytical method used will detect a mass
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of contaminant that when related 10 the area sampled will be within the
range of the “clean” threshold target value. The third factor is that the
analvtical method chosen must be for the chemical speciatior. upon which
toxicity values are based (i.e., ionized vs. total metal speciation).

C. REFERENCES

1. Verification of PCB Spill Cleanup by Sampling and Analysis, USEPA (August 1983).
EPA-560/5-85-025; pages 41 and 42.

)

Quality Assurance Program Plan. Illinois EPA, Toxics Substances Control Act. PCB
Inspection Program (August 1990); Section 6, page 2 of 3.

3. PCB Inspection Manual , USEPA (DRAFT-November 1992), page 5-16.

4. Final Test Plan. Sampling and Analysis of Surfaces and Air for Polychlorinated
Biphenyis. Dibenzofurans and Dibenzodioxins: Annex Building, New Mexico State

Highway Department, NIOSH (DRAFT—-August 1985).

5. " U.S. Ocupational Safety and Health Administration. Office of Science and Technical
Assesment. Sampling for Surface Contamination: Section I - Chapter 2 of OSHA
Technical Manual, OSHA Instruction TED series, No. 1.15. Washington, D.C.: U.S
Department of Labor, May 24, 1996.
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SECTION XV: SAMPLING WITH THE GEOPROBE

A. REMINDER CHECKLISTS

1. Pre-Sampling Activities

Assess site hazards and develop and/or review the site safety plan.
Develop and/or review the sampling plan.

Establish purpose(s) of sampling.

Obtain necessary sampling and monitoring equipment; decontaminate or
pre-clean the equipment, and ensure that it is in working order.

Schedule the Geoprobe unit for use as well as an operator.
Bring enough clean water for rinsing, clc@g, and cooling off.
Schedule 1ab time and order bottles.

Be prepared to sample in extreme weather conditions.

Schedule a meeting prior to the trip to ensure all sampling members
understand their roles and responsibilities.

Schedule a JULIE or DIGGER meet.

Review site geology, hydrogeology, and potential contaminants and their
behavior.

If necessary, contact owner/operator prior to the trip to schedule the
sampling event, to gain access to the site, to discuss the purpose of the

sampling event, and to address any safety and security concemns at the
site. '

——  ldentify local suppliers of sampling expendables )e.g. ice, plastic bags,
overnight delivery, and recharge of SCBA air tanks if necessary.

——  Prepare your sample containers prior to sampling (label and organize).
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2. During Sampling Activities

Document the sampling event - at a minimum include weather
conditions, date, time, sampler’s name, photographs, any dewviations
from the original sampling plan, and any problems encountered.

Collect samples in order of volatilization. Special care is needed when
collecting VOC samples.

If necessary monitor the air in the area where sampling is taking place
so that you can adjustyourt level of protection.

Keep sample bottles in coolers properly preserved. sealed. and maintain
chain of custody.

Never composite VOC samples.

Wipe off the outside of the sample bottles prior to placement in cooler.
Perform a general site survey prior to site entry.

Identifv all sampling locations. If required, the prdposcd lo.cations may
be adjusted based on site access, property boundarics_, and surface

obstructions. All locations must be utility-cleared.

Always take background samples from the same soil types and from
similar depths as the on-site samples.

3. Post-Sampling Activities

September 1996

Decontaminate all field equipment, and PPE if appropriate. in
accordance with the Health and Safety Plan. Return all usable
equipment to the IEPA warehouse or its place of origin.

Classify all waste generated (i.e. IDW, baggies, contaminated PPE) and
dispose of properly.

Keep samples cool: ship or drop off to appropriate laboratory.

Separate incompatible wastes so that they are not transported in the
same cooler.
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Seal odorous wastes in a cooler to avoid breathing vapors or odors
during transportation.

Transcribe field notes to memorandum form or report form and submit
to the Bureau File, include photographs and a sketch of the site with
sampling locations clearly identified.

B. EQUIPMENT CHECKLIST

See the checklist on the following page for appropriate sampling equipment.
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PAPERWORK:

IEPA tdentification

Safety Training Certification

Lab Phone Numbers

Site Map & Directions

Chemical Analysis Forms

Chain of Custody Forms

Receipt for Sampies (RCRA sites only)
Field Log Forms or Field Log Book

PROJECT MANAGER:
Field Logbook
Aluminum Case (for paperwork)
Calculator
Camera
Penciis & Pens
China Markers
Compass
Pocket Knife
Emergency Raingear
Paper Toweis
PPE Gloves
pH Paper
Decon Spray Bottles:
Liguinox Solution
Deionized/Distilled Water

GENERAL SAMPLING EQUIPMENT:
Geoprobe and Operator

Sampie Botties
___Extra Bottie Labels
__Waterproof Clear Tape
Visqueen (pre-cut)
Utility Knife or Pocket Knife
Portabte Table
Garbage Bags
Rain Canopy & Poles
____Nylon Rope
Water Camers
Paper Toweis
Duct Tape
Masking Tape
Flashiights & Battenes
Binocuiars
Aluminum Foil
Shovel
Trowel/Sampling Spoons
Machete
Extra Tubing
Penstaltic Pump
Baiters
Disposable Filter Cartndge

i

SAMPLING EQUIPMENT CHECKLIST

FOR DECON:

Spray Botties:
Liquinox Solution
Distilied/Deionized Water
Y-Galion Jugs:
HCL. dilute to 5 or 10%
Liquinox Solution
DI Water
5-Galion Sprayers.:
Ligquinox Solution
_____Tap Water
Extra Gallons of DI Water
Paper Towels
Aluminum Foil

|

Plasuc Tubs
5-Gallon Plastic Buckets
Garbage Bags

FOR FIELD MEASUREMENTS:

Passport

PID

FID

pH/TempMiliivolt Meter
Battery; S-volt

pH Buffers: 4,7, & 10

Radiation Detector

Draeger Pump, Tubes

PPE, SAFETY & SUPPORT:

Cleaning & Cooiing Water
Dnnking Water
Gatorade
lce for Dnnking Water
Hand Soap/Goop
First Aid Kit
Insect/Tick Repeliant
Sunscreen
Fire Extinguishers
Walkie Talkies
Full-Face Respirators
Cartndges

SCBAs

Cylinders
__ Field Charrs

Disposable Bootes

Tyvek
___ Saranex
Raingear
Cotton Coveralis
" Insulated Coveralis
Steel-Toed/Shanked Boots
Insulated Pack-Boots
HardhatFace Shields
Nitnle/Butyl Rubber/Neoprene Giloves
Glove Liners

L

|

L

SEALING & TRANSPORTATION

Coolers
Biue ice
Dry ice
— __Regutar ice
—____Large Liners for Coolers
1-Gallon Ziplock Bags
Quan Ziplock Bags
Large FDA Cooler Bags
Ewvidence Tape
Strapping Tape

g:\dipc\equip.qat
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C. COMPLETE GEOPROBE EQUIPMENT LIST
The following is a list of equipment that is necessary to operate the Geoprobe. ' This
equipment will be necessary in addition to the samplin.g equipment on the previous
checklist. In moas instances the Geoprobe operator will be responsible for gathering
this equipment and making sure that it is working order.

One utility vehicle with the Geoprobe model 8A mounted.

Hardened steel rod, 3 feet long, 1-inch OD, %-inch ID.

Drive caps.

Anvil.

Expendable drive point.

Sampling cap.

Pull cap.

Expendable point holder.

Carbide-tipped drill bit.

Well point.

Water trap.

Soil-gas sample collection vessel; 250-ml bulb with Teflon septum or three-liter
evacuated stainless steel sampling canister. '

Macro-Core or large bore sampler.
Macro-core sample liners.

Large bore sample liners.

Hose clamps.

Vacuum gauge.

—— Polyethylene and/or tygon tubing.
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Various accessory tools

are required for Geoprobe operation. These include pipe wrenches in

a variety of sizes. standard and phillips screwdrivers. various hammers, such as rock hammers

and

D. PROCEDURES

sledges, pliers and vice grips, wire cutiers and electrical and duct tape.

1. Soil Sampling With The Geoprobe

If collection of soil samples with the Geoprobe is anticipated. the geoprobe unit
and a trained Geoprobe operator must be obtained in advance (Figure 15a).

The utility companies must be contacted by the project manager through JULIE
(DIGGER in Chicago) and a site meet scheduled before Geoprobe work begins.
Soil samples can be collected two ways with the Geoprobe - Macro-Core
Sampling and Large Bore Sampling.

a. Macro-Core Sampling

The Macro-Core device is used to make continuous cores to depths of
up to 30 feet (Figure 15¢). The Macro-Core is a 4 foot long stainless
steel tube with an outer diameter of 2 inches and an inner diameter of
1.5 inches.

1.

1.

v.

September 1996

The samples are taken in four foot intervals with probe rods
being attached to the sampler for depths beyond 4 feet.

A plastic liner is inserted into the tube. a cutting shoe is screwed
onto the lower end of the tube and a drive head (with drive cap)
1s screwed onto the upper part of the tube. The drive head is
then placed under the Geoprobe anvil and the Macro-Core device
is advanced into the ground in 4 foot intervals.

When the Macro-Core is withdrawn from the hole the pull cap is
put on to replace drive cap. The plastic sleeve containing the
core 1s removed from the Macro-Core tube.

There are plastic caps that can be put on the ends of the sleeve
after coring to prevent volatile from escaping from the core.
The sample can be collected from the sleeve and sent to the lab

or, in some cases, the capped sleeve can be sent directly to the
lab.
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When coring in loose sediments plastic core catchers can be pla;cd on
the end of the Macro-Core to prevent parts of the core from falling out
of the boriom of the tube when it is being raised out of the hole.

Care should be taken to prevent overpacking of the.soil in the Macro-
Core. since this is can result in the sieeve swelling in the Macro-Core

tube and becoming stuck.

The Macro-Core can only be used in unconsolidated deposits and iI.iS
not recommended for use in deposits containing large rocks or debris.

In some cases it is possible to pre-probe through undesirable intervals
with probe rods and a large diameter point to prevent damage 1o the
Macro-Core.

Large Bore Sampling

The Large Bore Sampler can be used to take a 22 inch long, 1.06 inch
diameter core at depths of up to 60 feet (Figure 15b). The Large Bore
Sampler is primarily designed to be a discrete sampling device 10 take a
sample at a prescribed depth. The Large Bore Sampler is a-22 inch
long. 1.375 inch diameter tube.

i. A plastic liner is inserted into the tube, a drive head is screwed
into the top part of the tube and a cutting shoe is screwed into
the bottom part of the tube. The bottom part of the rube contains
a piston tip which can be retracted when the sampling depth is
reached. Rods are added to the device until the desired sampling
depth is reached.

1. The piston tip is retracted using Geoprobe extension rods which
can be lowered into the hollow probe rods and attach to the
piston tip.

1. After the piston tip is retracted the Large Bore Sampler is
advanced approximately 22 inches 1o take the core and then the
Large Bore Sampler and rods are pulled from the hole.

iv. Once out of the hole the liner containing the core can be
removed from the coring tube. The sample can be collected

from the liner or in some cases capped and sent to the lab.

The Large Bore Sampler can only be used in unconsolidated deposits
and it is not recommended for use in deposits which contain large rocks
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or debris.

c. Sample Handling

After the sample collection is complete, the Geoprobe operator will fill
in the hole, decontaminate the Geoprobe equipment. and discard
unusable equipment. :

The handling of sample bottles and order of sample collection should be
conducted as described in Section V1.

d. Other Functions

There are two other functions that the Geoprobe is capable of - soil gas
sampling and breaking through solid materials.

i Soil Gas Sampling

An expendable point is the inserted into this holder and the pipe
unit is pushed into the ground. The pushing motion is
accomplished in the same fashion as inserting the well point.
The probe rod is then pulled up approximately one foot to
release the expendable point. By pulling the probe up a void is
formed from which the vapor sample is collected. After pulling
up the probe rod the sample cap is attached again with Teflon®
tape or an O-ring. The gas sampling collection system tis then
hooked up. The hydraulic vacuum pump on board the vehicle is
used to create the vacuum. The probe pipe is then removed
from the ground leaving the expendable point down the hole.

ii.  Carbide-Tipped Drill Bit

This bit is for use on concrete, asphalt. or any other hard surface,
such as frozen ground. Slowly push down on the probe lever to
start the drill into the ground surface.

2. Groundwater Sampling With The Geoprobe

If coliection of groundwater samples with the Geoprobe is anticipated. the
Geoprobe unit and a trained operator must be scheduled in advance (Figure
15a). The utility companies must be contacted by the project manager through

JULIE (DIGGER in Chicago) and a site meet scheduled before Geoprobe work
begins.
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Groundwater samples can be collected a number of different ways usipg the
Geoprobe. Currently used methods of obtaining groundwater samples include

pre

-coring a hole using a macro-core device and/or some variation of a discrete

groundwater sampling device.

a.

September 1996

Macro-Core Sampling
i Macro-Core Sampling

One method which is often used when attempting to obtain a
sample from the unconfined aquifer is to Macro-Core a two inch
hole and pump or bail the groundwater sample out of the hole
(Figure 15c). This method has the advantage of giving the
observer an idea of the lithology of the aquifer. Hole conditions
will dictate whether it will be necessary to use screened (or
siotted) well pipe or drive rods with a drive point on the end. or
if it is feasible to lower open end drill pipe or rods onto the hole
(Figure 15d).

Discrete Sampling

If the water sample to be collected is from a confined aquifer only or if
it is unfeasible to Macro-Core, then a discrete water sample can be
collected. The discrete groundwater sampling devices are designed to
be driven with a expendable point to a desired depth. The rods are
raised a small amount (usually 2-4 feet depending on the type of device)
and a screen is exposed. Water then enters the rods or well pipe via the -
screen and the groundwater sample can be pumped or bailed. Once the
sample is collected then the rods and screen are removed leaving the
expendable point in the botiom of the hole.

Once the hole is open the groundwater sample can be collected with the
use of peristaltic pump. bailer (bailer diameter is dependent on the well
pipe or inner rod diameter). or 1/4 inch standard tubing with foot valve.
For holes that are pre-cored with a Macro-Core device. any of the above
methods can be used to rewrieve a groundwater sample. Due to the
small inner diameter of the current Geoprobe rods. it is usually
necessary to pump the sample out of the hole using a peristaltic pump
when taking a discrete sample. However, Geoprobe does make a small
foot valve (or check valve) that fits on the end of standard 1/4 inch ID
tubing and an oscillating motion pumps a water column up into the
tubing. A 20 inch long, 7/16 inch diameter mini-bailer can be used
within the Geoprobe drive rods to obtain a 20 mL sample for volatile
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organics. The depth of the hole and the depth of the water should be

noted.

Sample Collection

1.

1i.

Peristaltic Pump Sample Collection

It is not necessary to purge the sample hole before sample
collection because the sample is being collected directly from the
aquifer. However, it is sometimes desirable to let the water clear
of sediment somewhat before beginning sample collection.

If the sample is to be collected with a peristaltic pump.
additional tubing is attached to the peristaltic pump and the
tubing is lowered into the hole. The groundwater can be
pumped directly into sample containers. Refer to Section VII
above.

If the sample is to be filtered, the filter can be attached to the
tubing, filling the sample containers with filtered water directly
from the hole. Refer to Section VII above.

When using a peristaltic pump, care should be taken not use the
pump in a situation which exceeds the recommended lift capacity
for that pump (29 feet for pumps currently used by IEPA). If
the water level is deeper than the pump’s lift capacity, then a
different method such as some form of bailing must be used. A
common problem associated with pumping water from well pipe
which is slotted or contains a screen, is clogging of the slots or
screen by silts and clays. When this occurs then the slonied pipe
or screen must be brought to the surface and cleaned.

The tubing for the peristaltic pump should be discarded after
each use to prevent cross-contamination.

Bailer Sample Collection

It is not necessary-to purge the sample hole before sample
collection because the sample is being collected directly from the
aquifer. However, it is sometimes desirable to let the water clear
of sediment somewhat before beginning sample collection.

If a bailer is used to collect the sampie, the bailer diameter will
be dependent on the well pipe or inner rod diameter. Again, the
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sample containers can be filled directly from the bailer. Refer
to Section VII above.

If the sample is to be filtered, the groundwater should be bailed
from the hole and placed in a clean pre-filtration bottle. Then

the sample can be filtered into the sample container. Refer to
Section VII above.

d. Sﬁple Handling

The handling of sample bottles and order of sample collection should be
conducted as described in Section VII.

After the sample collection is complete, the Geoprobe operator will fill

in the hole, decontaminate the Geoprobe equipment. and discard
unusable equipment.

D. REFERENCES
Geoprobe Systems. A Division of Kejr Engineering, Inc. Géoprobc Systems, Model
8-A Operations Manual., 1995., Salina, KS.

U.S. Environmental Protection Agency. A Compendium of Superfund Field
Operations.. 12/1987., EPA/540/p-87/001.

E. FIGURES
15a -- Geoprobe in Boring Position
15b -- Macro-Core Soil Sampler
15¢ -- Large Bore Soil Sampler

15d -- Screen Point Sampler
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FIGURE 132 — GEOPROBE IN BORING POSITION
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FIGURE 15p —~ MACRO-CORE SOIL SAMPLER
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FIGURE 15¢ — LARGE BORE SOIL SAMPLER
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FIGURE 15d - SCREEN POINT SAMPLER
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APPENDIX D
USEPA GUIDANCE ON FIELD
FILTRATION OF
GROUNDWATER SAMPLES



DRAFT GUIDANCE

The Office of Emergency and Remedlal Response (OERR) site assessment program
1dent1ﬁes uncontrol]ed hazardous waste sites with the highest natlona] pr_*_lonty for investigation

the Site Inspection (SI). The EPAT
establish remedial priorities using an analytical o ymas theH ii%nkmg System
(HRS). The HRS is the primary togl the/Agehay\uses tgevaluat sites for | sting on the National
Priorities List (NPL). The HRS an‘ﬁfy’z‘é’s’releases St HaZardous fmaterials iftoTour pathways,
including ground water migration; surface water mxgratxon soil exposure; and air migration.

The Agency collects ground water a}m
there has been a release (as defined by Table 2 m
Comparing release samples to background“—sampies : 2
comparing them to source samples may confirm atmbutxon of the release. The EPA also
identifies and characterizes Superfund priority S]IQ%O
health-based benchmarks such as maximum cont "_'_;naSm]

After placing a site on the NPL, the EPA to; : ] i ntify
contaminants, the magnitude and extent of release, and possible response actions. This study,
which may begin before a site is added to the NPL, is beyond the scope of this guidance.
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i E@ nes
samplmg techmques involve invasive practlces (e.g., drilling the well) which tend to alter the

characteristics of the aqu1fer material and the ground water. It is difficult to obtain a gl’Ol;lnd
l 2.4

puromg standing water from the well casmg, momtonng geochemical parameters of the water to
bukhnum state andrusing-sample collection methods which minimize

Anne Arundel County vs. Umted States, 963 F 2d412(D.C. C1r 1992)-- have highlighted the
different Regional polici ssment for ground water samples taken
from monitoring wellg:: ’A had failed to provide sufficient
rationale for dev1atm§:_ f Zetity T the use of both filtered and
unfiltered ground waﬂai;;__amI)l IThe'Coturt did\not s eference for filtered or unfiltered
samples, but noted that the Agency had not )ustlﬁed the use of only one method.

In the ideal sampling gitua Qn\)aq”"ly’tfeal results fr%_" 4 FAaRTunfiltered ground water
samples should be virtually i emtlc 1 Pre;per preparanon Ing amph 1g/should produce negligibly
small differences between ﬁlnergd anid infiltered s‘—p}es of gro‘und 'a_er Based on this
knowledge, many risk managers assuﬁthmple turbldlty was hkely induced (due to
improper sampling techniques.) This belief ignored limitations of the geologlc formation and well
installation and sampling techmquesl = T
: 5-3 )
Regardless of how the turbl%lt{y 1d the sz{mple is d, its
the representativeness of the samplé=—FoF inGTEANICS tHE processs Mg metal samples
with acid causes suspended metal particulates to dissolve, and may increase the concentratlon of

metals of concern in the sample For OanﬂlGS-\COHE&fRiﬁaﬂtS sorby d to d-se nt would
similarly impact analytical accuracy. The gurpose\oﬁf ﬁ{tei’mg thg:samplel Wag, the ,o e Yo remove
presumably entrained particulate matter angd asspcxatecf materxgl/sé”\ In his gase, n 1ltered
samples of ground water would represent=total»comammam—eeﬁcema{ 1S3 d samples

would determine the dissolved fraction of total contaminants which were mobile in the
subsurface. !

:.. M

IR G
However, a growing body of scientific evtﬂenc "é'ugges‘fs’that
entrained turbidity may not be a reversible process which @e\gﬁ_’gn 13w
original characteristics of the sample. Filtering ground water samples may significantly alter the
samples and impair the accuracy of sample analysis "2 ¢ 13 Significant disagreement also exists
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round water sample analyses to differ.” 14 1*

Obj ective

“Thisgbje WOl eﬁ‘mme of the questions regarding field filtering
of ground water samples’ -ﬁfiéells for site assessment purposes. The guidance
states the OERR sife 488 srence for unfiltered ground water samples from

L \ 5
momto es forfretd samphng personnel in instances where site

W ipling: | ned to satisfy one or more of four basic
objectives: detection, assessnier j' ourceevafuation (and geochemical modeling. The site
assessment pregramis mostinterested thithe fi biectives: (1) to determine if hazardous
constltuents contammants or pollutants have been released into the environment; and, (2) to
-based benchmarks, and pose an

By estabhshlngfg:gnefergiie forunfilters brisamples, the site assessment
program intends to eliminate disputes over the interpretation of analytical data and to support an
appropriately conservative data quallty standard for screening assessments

_____ SN £\ \
*** A conservative data standa{rdq 'a _)@pnat,e'\fer\ site ass;
evaluates sites based on a h@’ted/humbe: of sampTEs"ﬁﬁgx _____ T, SC
guidance might not be broadly applicable to more detailed site characterization or risk assessment,
because of the increased resources and time alotted to these activities. When sufficient analytical
evidence is available, it is possible and-desirabletsestablish whetherfiltered amd;
results differ, and for what reason S'jlch a poténmﬂfdtﬁereﬁ'-""_ ightia

N

Implementation

water samples taken from monitoring wells, pE '

In support of the Superfund site aSSeSSMENt-PF
that ground water samples will meet prongxnmatxc 3&{& X

3] Field Log Books

standard notations of date, time and location, fiel peréonn 1
measurements; purging volumes and times; extragtion/rates!
conductance; turbidity; water levels and drawdown; conductivity (Eh), and dissolved oxygen
(optional, but strongly suggested), the sampling method:; and the rationale for sampling method

Accurate field notes are as important as tl%1 Ea?nple;
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t ﬂished work plan. Notes should be understandable and

: i

Fath best—&ample colleetrbn method. The ideal sampling
technique involves the least possrble disturbance or change in the chemical properties of the
sample Research sh _w___that poor. r_ound water S m 1 1ality is primarily caused by two field
3 hd| filtering the sample.! Proper sampling

to minimize induced mrlmdzfy

a) Minimize subsurface disturbance by avoiding hrgh pumpmg rates;

b) Place the samfhng devrceg“ﬁyaige at the mte‘.__,f.l:j
c) Monitor wate quahty md&eators dmmg pu gmg: and,
d) Minimize atmbspherrc oontact wmh“mples

These techniques should allow for the collectlon of high-quality ground water samp]es In most
cases the resulting sample will haveiome - g

OERR ofters sampling gurd#lmes)a}jrd %:r{otocgls itFthe)
Operations Methods. However, tiie EPA regioms independantyesta
Operating Procedures for sample collection techniques. This allows the regions to account for
variations in geology, hydrologic regrmesaﬂdmdualgsrre-c}raract Istic .oqlves

Ground water samples are used to evaluate maﬁy/ dxf‘ferﬂnﬁkmds of crpmarmmnts. The
sample collection techmque and the appropnaatenesyeﬁaﬁitemgmvawependmg on-the intended
use. For example, 1t is generally accepted that samples for organic compounds should not be
filtered. Samples for metalloids and radionuclides should not be  filtered, since thrs_could__remove
mobile and highly toxic contaminants from the sa}nple F\l ’Ff‘:si_s also/uhacceptable\whe;

bili yﬁa{’ures juch\as fra

significant water movement accurs in secondary permela ires, s?'l' tion

channels. or macropores. Sampies from drinking Eterwc S shbﬁld,m@(/—c} be flitered begar
mdividual would usually drink well water unfiltered.
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?:_}‘ e stable consecutive measurements of one or more

_ o? well stabilization. For example, a turbidimeter can
determme if turbldlty' levels stabilize durfﬁ‘gdhﬁurgmg, or whether natural turbidity or sampling
artifacts exceed acceptable levels in nephelometrlc turbidity units (NTU). Other field indicators
(such asywater.teTip 3 and Wﬁg&nce) may also be tracked to determine well

ST 1

onnel‘rnﬁhltor up to three field indicators to determine

well stabilization during purgmg When appropnate water which has been tested with field meter
' : disposal. These samples should never

"5-5;' 'te—rela’aed thokga mcontmnts were evaluated. A growing

body of ev1dence 1nd1cates that filtration may not achieve this goal, and instead may alter the
characterlstrcs of site- related ha.,_ardous constltuents ina ground water sample As a result,

chemical changes in a sample mcludmg mduced turbldlty exposure of fresh suspended sorptive
surfaces (capable of adsorbing dissolved contaminants), mixing (may cause dllutron) oxidation,
and other changes in metal speciati <AD y‘ﬁf'ﬂ‘fesg could\aﬁ‘e T sarmpieanaly
laboratory. \ ; ; .L , ,' NN

‘ - AN .

Filtering a ground water safﬂpﬁ:‘fo CGJTTECI for‘irot)r mm?techn‘fquﬁ' may remove

contaminants which exist in the environment in the dissolved and mobile phase, or small colloidal
metals which are mobile. The resulting sa nalysvnwﬂl not aqcura ¥ :
concentrations for these contaminants (false. ne%at;vé) I3 dompg
techniques which minimize stress to the wellfaq fﬁce id\ac
levels of induced turbidity without the ris kerl e sample by filteki F
OERR prefers sampling techniques which do not induce turbidity, and the use ofunﬁltered
ground water samples for metals analysis for Sup nd site assessment purposes.

TEM o oot

J
' l
1

[
l l
[ 1
[

[fit is not possible to attain reasonably lo 1urb1d1ty 1évets th%gmpler!maw decide to

collect both filtered and unfiltered samples. Ho vhen ﬂ;e\angiﬁges Qf\ﬁh}ered and unfiltered
ground water samples differ, this approach may not reveal the reason for the difference.

Furthermore, the dual sampling approach will significantly increase the time and expense of
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fN_‘ L d NER N B \ :
o OERR strong]y recommends agamst filtering ground water samples taken from monitoring

wells for site assessment. In cases where field personnel identify the need to filter a sample,

"{ﬂ,Oum /ﬁlter Qni ‘generally accepted upper limit of the size of
' allows Site in f_ée.stlgators to monitor for moblle colloxds because

'_z&._},porﬁ . ~-F'-'?-'“é

will b _gter pore size does not guarantee that
smaller pamclts-wﬂl’ infac rthermore, as a filter becomes clogged
with use. the effective pore size may decrease removing progressxvely smaller particles from the
sample over time. T e pgeference for unﬁlte ed.sam. eflects the conservative, screening
tvpe assessment Wth}} i pj d ki nt program.

EPA recogni - soannel might choose to field filter
uround water samples. For example 1t may be 1mpossxble or 1mpract1cable to sample in a way

nan, um manner. Filtering such
samples would then be the oniy acbeptfbk? way torob o‘atam d u§able gr :u;ndwater sample. In
extremely arid environments; ever:lowkflow: pﬂg_g&ng _may LP the well dry. The relevant facts
should be clearly documented to justify the need for filtering the samples.

Problems encountered when fi rermg‘gr water‘éamp s incipfendifigulty maintaining
a dust-free atmosphere during filter g, l}f‘}ﬂﬁy ofiy e.ludl gleOmponents of the

contaminant load (i.e., clay mmerals and/h mjc matenaléWISh\str ng Sorpti :e capabilities;)” and
the risk of false negatives (unfilteréd samples give a more conservative contaminant mobility
estimate.)* Field personnel should take measures to avoid these problems, and carefully document

these measures in the sampling log book =< RS

i
fJ

Cost Considerations

The costs associated with collecting both filtered and unfiltered samples could greatly
icrease current estimates for sampling, analysis .and.dxsposal_wubout pr _vxdmg _
information about ground water conditions at the sde O,E ne
for Superfund site assessment purposes. ) | /) F 4

[——-.:'

Some field personnel prefer to filter out suspended silt and clay from ground water
samples, instead of properly developing, purging and sampling wells."! However, the time saved
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| F
npling fbe lo Ui me requ1red to filter, and the resources dedicated to
f f \Qver lata gugh V:mndy dw ﬁthe small savings in field sampling time. In contrast,
when used appropnately, proper purging and sampling techniques may actually reduce sampling
time and produce hlgher quality, more representative samples.
T Vi _:-_-]«*-\.\-1 ,/“ﬂ .,r“\ J
Thé c':'sts skaclated with, appTogxate samplmg techniques may be comparable to the costs

for ﬁltered samm le;s {T\h_x_s_ls ,g/speq;allyl trud when ane considers the reduced volume of
investigation- dertved” wzst’éTﬁat‘mH?%Fﬁrodufed’By low-flow sampling techmque Time and
resource constraints should never be an excuse for sampling techniques that impair data quality.

Rather, the conge the lifecycle costs created by that
potentially ﬂavd'_j"

very high hfecygcl'.
Conclusion
EPA research aboratori d @cﬂs&r@sment staff have evaluated the

use of filtered and unﬂit&:re‘ gr un Water _ﬂnﬁles, :§ed 0 tins evaluation, OERR is 1ssumg

this guidance to state &:Ste6n ] g p;e_fcrengg fgﬁr‘hﬂ
wells.

Current research sug{eﬁs\that uq”ﬁl?xercd samples are/mogtrepresentative and

appropriately conservative far: assessmém-’cype woﬁ{:‘\Th SAM, te hnca] support personnel and
hvdrogeologists can use this guidance to:eS(ahhsh sitg-spegific Hata dﬁ%tlxty objectives and

appropriate field techniques in the sampling work plan

Field sampling personnel sh‘qﬂ}d:conﬁﬁﬂnd docyment ajt; le collection
options. before they decide to filter groumd:wat&uamples’\taken from’moni ormg wells. If sample
turbidity exceeds 10 NTU in spite ohhe best fi féld colleﬁﬁﬁn metlma\\1 sampie;rs may consider
tiltering with a 10um filter. A s:m‘ﬁIEF/ho chodses 1o filter trider these conditions should
provide a clear rationale for this decision in the field log book.

In order to select a sampling methc;dwlo th g?@i\/f sho \as amr\}:km

objectives of the sampling event, the purglpg/samplmgitec}{mq vail
formation being sampled, and the contaminarts-of concern-atthe Lms‘:rie-m

This guidance is not meant to replace Regmnal SORs,_buj to assigt S 0
quality ground water samples. The site assessment ; prchram ﬂecpmmqu that $Uisxte*

ssessment
managers and sampling professionals keep abreast of o gomgresearckmn neng_.,nound w ter
sampling techniques that could improve sample quality- /L0 4 '

o
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Under the legistative authoriny granted to the US) Environmental Protection Agencey (EPAY under the Comprehensive
Enmvironmental Response, Compensation. and Liabihity Act of 1980 (CERCLA) and the Supertund Amendiments and
Reauthorization Act of 1986 (SARA), EPA develops standardized analytical methods for the measurement of varous
polfutants i environmental samples from known or suspected hazardous waste sites, Among the pollutants thatare of concern
to EPA at such sites are a series of inorganic anatytes and cyanide that are analyzed using inductively coupled plasma (1CP),
atomic absorption (AA), and colorimetric techniques. The Analytical Operations/Data Quality Center (AQC) of the Office
of Emergency and Remedial Response (OERR) offers an analytical service that provides datw froin the analysis of water and
soil/sediment samples for inorganic analytes for use in the Superfind decision-making process. Through a series of
sndardized procedures and i strict chain-of-custody. the morganic analyvtical service produces data of known and documented
quatitv. This service is available through the Superfund Contract Laboratory Program (CLP).

nature and extent of contarmination at u hazardous waste
sife, assessing priorities for response based on risks 1o
human health and the cenvironment, determining
appropriate cleanup actions, and determining when
remedial actions are complete. The data may be used in

DESCRIPTION OF SERVICES

The inorganic analvtical service provides a techmical and
contractual Famework tor laboratoriestoutilize EPACLP
anabvtical methods. These methods are used in the

preparation, detection, and quanutative measurement of

cvanide and 23 inorganic targetanalytes in both water and
sotlsediment emvironmenta) samples. The CLP provides
the methods to be used and the specific technical,
reporting. andcontractual requirements. includmg qualin
assuranee. quahty comrol. and stndird - operatng
procedures. by which BPA evaluates the du. This
service uses [CP. AAL and colorimetric methods to unalvze
the norganic target analytes and cyanide. Three data
delivery turnarounds are available to CLP customers: 7.
14, and 21-day turmaround after recaipt of the last sample
m the st In addition. a 72-hour preliminary data
submussion option also is available tor all wrnaround
times.

DATA USES

This analytical service provides data that EPA uses for a
variety of purposes.  Examples include determining the

all stages in the investigation of 2 hazardous waste site
including site inspections. Hazard Ranking Svstem
scoring.  remedial investigations feasibilin studies.
remedial design. treatability studies. and removal actions.
Inaddinon. this service provides data thatare avadable tor
use o superfund entorcement Tingation activities

FARGET ANALYTES

The analytes and detection limits tor which this service is
applicableare listed in Table 1. The list of target analyvtes
for thiy service was originally derived from the EPA
Prioruty Pollutant List of 129 compounds.  {n the years
since the inception of the CLP, analytes have been added
to and deleted from the Target Analyte List, based on
advances in analytical methods, evaluanon of method
performance data, and the needs of the Superfund
program.  Specific detection limits are highly matrix
dependent.

ILMOS 1 1s aninterin matzanie anatytical service. Further chunges we eapected ta be released under ILMO3.0 for competition dunng colendar veur

2000


file:///ariet)'

O

Tablel.
Target Anahvte List and Contract Required
Detection Limits (CRDLs) (ILM4.1)

Abbreviation Analyte CRDL' (4¢L)
Al Aluminum 200
Sb Antimony 60
As Arsenic 10
Ba Bariumn 200
Be Beryllium 5
Cd Cadmium h]
Ca Calcium 5000
Cr Chromium 10
Co Cobalt 30
Cu Copper 25
e [ron 100
Pb Lead 3
Mg Magnesium 5000
Mn Mangancse 13
Hg Mercury 0.2
Ni Nickel 40

K Potassium 5000
Se Selenium 5
Ag Silver 10
Na Sodium 5000
Ti Thallium 10

V Vanadium 50
Zn Zine 20
Cn Cyanide 10

Sample concentration exceeding tive times the
detection hmit of the instrument or imethod in use
may be reported even though the instrument or
mcthod detection limit is greater than the CRDL.
This ts tHustrated in the following example:

For lead:

Method in use = ICP

Instrument Detection Limit (IDL) =40

Sample Concentration = 220

CRDL =3
"The CRDL is the instrument detection limit
obtained in pure water,

o

METHODS AND INSTRUMENTATION

When storing samples, the use of a cooler temperature
indicator bottle and the cooler temperature must be
reported on Form DC-! and in the Sample Delivery
Group (SDG) Narrative. When applying AA methods,
the Contractor may analyze the sample at a dilution so
long as the raw concentration or absorbence of the diluted
sample falls within the upper halt'of the calibration range.
For ICP, an undiluted analysis of the sample is required.

If an insufficient sample amount tless than 90% of the
required amount) is received to perform the analyses. the
Contractor must contact the Sample Management Otfice
(SMO) 10 report the problem. The same s required for
multi-phase samples (e.g.. two-phase liquid sample and
oily sludgessandy soil sample).

Table 2 sumnmarizes the methods and instruments used in
this analytical service.

DATA DELIVERABLES

Data deliverables for this service include bath hardeopy

electronic data reporting forms and supporting raw ckua.
The laboratory must submiit data to EPA within 7, 14, 21-
days, or preluminary data must be submitted within 72
hours after laboratory receipt of each sample in the set.

EPA then processes the data through an automated Data
Assessiment Tool (DAT). DAT is a complete CLP data
assessient package. DAT incorporates Contract Com-
pliance Screening (CCS) and Computer-Aided Data
Review and Evaluation (CADRE) to provide EPA
Regions with PC-campatible reports. spreadsheets, and
clectronic files. These files cun be provided to the Regions
within 24 10 48 hours trom the receipt of the data and can

be used s a tool during the data validation process at the
Region. This automated tool facilitases the ransfer of
analvtical dats inro Regional databases. In addition to the
Regional clectronic reports, the CLP laboratorics are
provided with a data assessment report that documents the
mstances of noncompliance. The laboratory has 4 days to
reconcile detective datar and resubmit the data 1w FPA

EPA then reviews the data for noncompliance and sends
a final data assessiment report to the CLP laboratory uand
the Region.

QUALITY ASSURANCE

The quality assurance (QA) process consists of
management review and oversight at the planning,
implementation, and completion stages of the
environmental data collection activity. This process
ensures that the data provided are of the quality required.
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Table 2. Methods and Instruments

Analyte

Instrument

Method

Al Sb, As. Ba, Be, Cd, Ca, Cr, Co,
Cu, Fe, Pb, Mg, M, Ni, K, Se, Ag,
Na, T, V, Zn

Inductively Coupled Plasma (1CP)

Acid digestion followed by ICP
analysis

As. Pb, Tl, Se

Craphite Furnace Atomic Absorption
(GFAA)

Acid digestion followed by GFAA
analysis

Ca, Mg, Na, K

Flame Atomic Absorption (FAA)

Acid digestion followed by FAA
analysis

Colorimetric

Hg Cold Vapor Atomic Absorption Acaid and permanganate oxidation
(CVAA) followed by CVAA analysis
CN Manual and Semi-automated Distillation followed by colorimetric

analysis

Table 3. Quality Control

QC Operation

Frequency

Instrument Calibration

Datly or cach time instrument is set up

Initial Calibration Verification

Following each mstrument calibration

Initial Calibration Blank

Following cach instrument calibration

Continuing Calibration
Verification

Every 10 analytical samples or every 2 hours during a run and at the beginning and
end of each run

Continuing Calibration Blank

Every 10 analytical samples or every 2 hours during a run and at the beginning and
end of cuch run

Interference Check Sample

Every 20 analytical samples and at the beginning and end of each run

CRDL Standard for JCP

Every 20 analytical samples and at the beginning and end of cach run

CRDL Standard for AA

At the beginning of each AA analytical run

Serial Dilution tor ICP

For each matrix type and concentration level for cach SDG

Preparation Blank

For each sample preparation. analysis, and matrix per batch of prepared samples

Laboratory Control Sample

For cach sample preparation and analysis procedure for each batch

Matrix Spike Sample Analysis

For each matrix type. concentration level. and method for each SDG

Duplicate Sample Analvsis

For cuch matrix tvpe. concentration level. and method for each SDG

Post Digestion Spike

Each time matrix spike recovery is outside QC limits

Analvtical Spike

For each anualytical sample analyzed by furnace AA

Mecthod of Standard Addition

When the analvtical spike recovery is autside QC hinits

Instrument Detection Limit
Determination

Quuarterly

Interelement Corrections

Annually for ICP instruments only

Linear Range Analysis

Quarterly for ICP instruments unly
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During the data collection effort, QA activities ensure that
the quality control (QC) system is functioning etfectively
and that the deficiencies uncovered by the QC system are
corrected.  After environmental data are collected. QA
activiies focus on assessing the quality of data 1o
determine i1s suitability to  support enforcement or
remedial decisions. Each contract luboratory prepares a

quality assurance plan (QAP) with the objective of

providing sound unalytical chemical measurements. The
QAP must specify the policies, organization, objectives,
functional guidelines, and QA/ QC activities designed to
achieve the data quality requirements for this analytical
service.

QUALITY CONTROL

The QC process includes those activities required during
analytical data collection to produce data of known and
documented quality. The analytical data sequired from
QC procedures are used to estimate and evaluate the
analytical results and to determine the necessity for, or the
effect of, corrective action procedures. The QC procedures
required for this analytical service are shown in Table 3.

PERFORMANCE MONITORING ACTIVITIES

Laboratory performance monitoring activitics are provided
primarily by AOC and the Regions to ensure that contract
laboratories are producing data of the appropriate quality.
EPA performs on-sitc laboratory audits. data package
audits, and evaluates taboratory performance through the
use of blind performance evaluation samples.

For more information, or for suggestions to improve this
analytical service, please contact:

Tanya Mitchell
Inorganic Program Manager
EPA/AOC

Ariel Rios Building (5204G)
1200 Pennsvlvania Avenue, N.W.
Washington, DC 20460
703-603-8872

FAX: 703-603-9[12
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Under the legislative authority granted to the U.S. Environmental Protection Agency (EPA) under the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and the Superfund Amendments and
Reauthorization Act of 1986 (SARA). EPA develops stundardized analytical methods for the measurement of various
potutants in envirommental samples from known or suspected hazardous waste sites. Among the pollutants that are of
concem to the EPA at such sites are a series of volatile. semivolatile, and pesticide/Aroclor (pesticide/PCB) compounds
that ure analyzed using Gas Chromatography coupled with Mass Spectrometry (GC/MS) and Gas Chromatography with
an Llectron Capture Detector (GC/ECD). The Analytical Operations/Data Quality Center (AOC) of the Office of
tmergency and Remedial Response (OERR) ofters an analytical service that provides data from the analysis of water
samples for low concentration organic compounds for use i the Supertund decision-making process. Through a serics
of standardized procedures and a strict chuini-of-custody, the low concentration organic analy tical service produces duta
of'known and documented quality. This service is available through the Superfund Contract Laboratory Program (CLP).

DESCRIPTION OF SERVICES

The low concentration organic analytical service
provides a contractual framework for laboratories to
apply LPA/CLP analytical methods for the isolation.
detection, and gquantitative measurement of 30 volatile,
65 semivolatile, and 28  pesticide/Aroclor
(pesticide/PCB) target compounds in water samples.
The analytical service provides the methods to be used
and the specific contractual requirements, by which
EPA cvaluates the data.  The options for data
wrnaround time  for this contract are 7, Y4, or 21 days
affer laboratory receipt of the last sample in the Sample
Delivery Group (SDG).  This service uses Gas
ChromatographyMass Spectrometry (GC/MS )y and Gas
Chromatography with Eblectron Capture  Detector
(GCECD) technigues toanaly ze the target compounds.

DATA USES

This analytical service provides data that EPA uses for
a variety of purposes such as: determining the nature
and extent of contamination at a hazardous waste site:
assessing priorities for response based on risks to
human health and the environment; determining
appropriate cleanup actions; and determining when
remedial actions are complete. The data may be used
at all stages in the investigation of hazardous waste
sites including: site inspections: Hazard Ranking

Svstem  (HRS) scoring; romedial  investigation!
feasibility studies; remedial design; treatability studies;
and removal actions. In addition, this service provides
data that are available for use in Superfund
enforcement/litigation activities.

TARGET COMPOUNDS

The compounds and quantitation limits tor which this
service is applicable are listed in Table 1. The lowest
reportable guantitation limits are 0.50 pg/L for the
volatile compounds, 5.0 ugl. for the semivolatile
compounds, and 0.01 pgL for the pesticide/Aroclor
compounds. The list of target compounds for this
service was originally derived lrom the EPA Priority
Pollutant List of 129 compounds. In the years since the
mception of the CLP, compounds have been added to
and deleted from the Target Compound List (TCL).
based on advances in anatytical methods. evaluation of
method performance data. and the needs of the
Supertund program.

METHODS AND INSTRUMENTATION

Forvolatiles, 25 mL of sample is added to a purge-and-
trap device. A solution of 14 Deuterated Monitoring
Compounds (DMCs) and & solution of internal
standards are added 1o the sample which is then purged
with an inert gas at room temperature.
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Table 1. Target Compound List and Contract Required Quantitation Limits (CRQLSs) in pg/L (OLCU03.2)

Quantitation Limits
VOLATILES pel
i, Dichlorodifluoromethane .. ... ..., 0.5
2. Chloromethane .. ... ..., .. 0.5
3. Vinvi Chloride . ......... .. TV 3
4 Bromomethane . ... .. ... 0.3
5. Chloroethane ... ... .. 0.8
o. Trichiorofluoromethane ... ... 0.5
7. I, t-Dichloroethene .. ... .. 0.5
8. 1,1,2-Trichloro-1,2,2-tifluorocthane 0.5
9. ACCIONE oot oee e 5
10.  Carbon Disullide ... ... .. 0.5
11.  Mcthyl Acetate ... .0 .. 05
12, Melylene Chloride ... ..., 0.8
13.  trans-12-Dichloroethene ... .. .. 0.5
14, Methyiten-Butyl Ether .......... 0.5
15, I,1-Dichlorocthane .. ... . ... ... 0.5
16, cis-1.2-Dichloroethene .. ... .. .. 0.5
17 Z2-Bunone . ... o 5
18.  Bromochloromethane ... ... ... .. 0.5
19, Chilorotorm . ... ... ... ... 0.3
20.  Lbd-Trichloroethane ... ... ... 0.3
21, Cyclohexane ... ... ol 0.3
22, Carbon Tetrachloride . ........... 0.5
23, Benzene ... el 0.8
24, P.2-Dichloroethane ... ... 0.5
235 Irichloroethene ... ... ... ... 0.5
26.  Muothvleyelohexane ... Ll 0.5
27, 1,2-Dichloropropane ... ......... 0.3
2% Bromodichloromethane .. ... ... .. 0.5
29, cis-L3-Dichloropropene ... L 0.3
300 4-Methy - 2-pentnone L -
St T oluene . AR R
320 urans-L3-Dichloropropene ... ... 0.3
33 b 12-Teehloroethane .o 0.3
4. Tewachlovoethene ... ..o oo oL 0.5
330 2-Hexanone L0 Lo N
6. Dibromochloromethane ..., ... .. 0.3
37.  1,2-Dibromoethane . ............ 0.5
3R Chorobenzene . ................ 0.5
39, Tthyibenzene ... ... 0.5
300 XNXylenesQotal) ... ... 0.3
4 Serene L 0.5
42, Bromoform.................... 0.5
43, bopropylbenzene ... L 0.3
44 1.1.2.2-Tetrachloroethane .. ... . 0.3
45 L3-Dwhlorobenzene .. oL (.3
40. V. 4-Dichlorobenzene ..o 0.5
47, 1.2-Dichlorobenzene ..., ... .. 0.5
48, 1,2-Dibromo-3-chimopropane ... .. 0.5
49, 1,24-Trichlorobenzene . ..., ... .. 0.5
30, 1.2.3-Trichlorsbenzene ... ... .. 0.5

Quantitation Limits Quantitation Limits
510 Benzaldemyde .. .. .. o S| tofs Di-n-buiylphthalate s
52, Phemol ...l 51 102, Fluoranthene ... ..., .. s
83, bis-(2-Chloroethyl) ether ... .. 5 1U3. Pyrene ... . ... ]
54, 2-Chlorophenol ... 3 104, Burvibengyiphthalate .5
35, 2-Methylphenol ... oL s 103, 3.3-Dichlorobenzidine .. ... o3
S, 2.2%oxybs (1-Chloropropane)’ . 3 L6, Benzo(ajanthracene .. ... oA
37, Acctophenone ... 5] 107, Chrvsene ... 5
58 4-Mecthylphenol ............. 5 | 108 bis-(2-Eunlhexyl) pluhalate . ... 3
59.  N-Nitroso-di-n-propvlamine ... 5 | 109. Di-n-octylphthalate ... ... .. b
60. Hexuschloruethane ........... 5 110, Benzo(b)lluoranthene......... 3
61. Nitrobenzene ...l 5 | 111, Benzo(k)woranthene .. .. ... .. 5
62, lsophorone .......... ... ... 8 12, Benzo(@)parene ............. N
63.  2-Nitrophenol ............... s 113, Indenof1.2.3-cd)pyrene .. ... .. 5
64.  2.4-Dimethyiphenol .......... 5 114, Dibenzo(ah)anthracene .. ... .. 3
65, bis (2-Chloroethoxy) methane .. 8 115, Benzo(g.hid)perylene ... .. N
66.  2.4-Dichlorophenol ... ... N
67.  Naphthalene ......... ... ... 5 | PESTICIDES/AROCLORS
68.  4-Chlorounitine ........ ..... 5 | (PESTICIDES/PCBs)
69, Hexachlorobutadiene .. .. .. .. N
70 Caprolactam ...... ... ...... 5 116, alpha-BHC ... ... ... 001
71, 4-Chlaro-3-methyliphenol ... ... 51 U7 bew-BHC ... oL 0.01
72. 2-Methylnaphthalene ...... ... S| 118 dela-BRC ..o oL 0.01
73, Hexachlovocyelopentadiene . ... 3 | 119 gamma-BHC (Lindane) ... .. 0.01
74, 24.6-Trichlorophenol .. ... ... S 11200 Hepwchlor o000 oo .01
75, 24.5Tvichlorophenol .. ... .. 20 ] 1210 Aldrin ... 0.01
76, 1,I'Biphenyl ... . ... ... 5 | 122 Heprachlorcponide? ... .. .. 0.01
77.  2-Chloronaphthalene ... ... . 3 125, Endosultant. ... .. .. ... 0.01
78, 2-Nuroaniline . .......... ... 20 124. Dieldoin ... .. oo 0.02
79, Dimethviphthalate .. ... .. 5 125, 44'-DDE .............. .. 0.02
s 2u-Dimtrotoluene . B 126, Lndvin . . . 0.02
31 Acenaphtindene oo N 127 Endosalian Nl AT
N2 -Ndrogniline L. ) 1258, 44-PDD .. )02
¥3. Acepaphthene ... 3 129, Endosulfan sujtae ... ... 0.02
4. 24-Dinttrophenol ... ... ... 20 130, 44-DDT ... ... RN
83, «4-Nitrophenol ... ... 0oL 20 | 1310 Methoxychlor ... ... 0.10
86.  Dibenzolurin ... . ... 3 132, Endrinketone ............. 0.02
&7, 24-Dwitrotoluene ........... 5 133, Endrinaldehyde ........... 0.02
88, Diethylphthalmte ............. 5 134, alpha-Chlordane ........... 0.01
89, [luorene .. ... ... 51 135, gamma-Chlovdane ......... 0.01
90.  3-Chlorophenyl-phenylether ... 5 | 136. Toxaphene ................ 1.0
91, 4-Nuwroaniline .............. 20 | 1370 Aroclor-1016 ..o 0.20
92, 4,0-Dinitro-2-methyiphenol ... 20 138 Aroclor-1221 ............. 0.40
93.  N-Nitrosadiphenylamine ... ... 51 139 Awclor-1232 ... $.20
94, 1243 Tetrachlorobenzene ... 3 | 140, Aroclor-1242 ... ... .. 0.20
95 d-Bromopheny l-phenylether ... S 141, Aroclor-124% ... ... ... .20
Y6.  MHexachlorobenzene ... ... ... A 142, Avoclor-1254 ... ... ... .. 0.20
97 Atmdne ... 3 143, Aroclor-1260 .. ... ....... 0.20
98, Pentchlorophenot . ... ... ... 5
99, Phenanthrene .. ... ... ... N
100, Anthracenc ... ... ... 5

"Previously known by the name bis (2-chloroisopropyl) ethes .
“Ondy the exo-epoxy isomer (isomer 13) ot heplachior epoxide is reponed on the data reporting foris.

The volatiles purged from the sample are trapped on a extract s dried, concentrated. and subjected to cleanup
solid sorbent. They are subsequently desorbed into a prior to GC/ECD analvsis.  For semivolatiles. the

GC'MS svstent.

aliquot is acidified to a pH of 2.0 and a solution of 16
DMCshs added betore extraction. The extract is dried

For semivolatife and pesticide: Aroclor water samples. and concentrated. mternal standards are added. and then
a1-L aliquotis extracted with methylene chloride using it 1s analyzed by GC/MS. Table 2 summarizes the
continuous liquid-liquid extraction or a separatory preparation methads and  instruments used in this
funnel  (for pesticides/Aroclors  only). For analytical service.

pesticiderAroclors, the aliquot is spiked with a solution
ol two surrogate compounds before extraction. The
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DATA DELIVERABLES

Data deliverables for this service include bardeopy data
reporting forms, supporting raw data, and clectronic
data on diskette or other means specified by EPA. The
Jaboratory must submit data to EPA within 7, 14, or 21
days after laboratory receipt of the last sample in the
SDG. EPA then checks the data for compliance with
contract requirements. A report of instances of
noncompliance is distributed to the laboratory and the
Region within 7 days from the receipt of the data. The
laboratory has 7 dayvs from receipt of the report o
reconeile defective data and cesubmit the data to EPA.
EPA then screens the dara and sends a final data
assessment report to the laboratory and the Region.

QUALITY ASSURANCE

The Quality Assurance (QA) process consists of
management review and oversight at the planning,
implementation, and completion  stages of the
environmental data collection activity. This process
ensures that the data provided are of the quality
required.

During the implementation of the data collection eftort.
QA activities ensure that the Quality Control {QC)
system is  functioning effectively and  that  the
deficiencies uncovered by the QC system are corrected.
Afier environmental data are collected, QA activities
focus on assessing the quality of data to determine its

suitability to support enforcement or remedial
decisions. Each contract faboratory prepares a Quality
Assurance Plan (QAP) with the objective of providing
sound analvtical chemicul measurenients. The QAP
must specity the policies. organization. objectives, and
functional guidelines. as well as the QA/QC activities
designed to achieve the data qualiry requirements for
this analyticul service.

QUALITY CONTROL

The QC process includes those activities required
during anahvtical data collection to produce data of
known and documented quality. The analytical data
acquired from QC procedures are used to estimate and
evaluate the analytical results and to determine the
necessity for, or the effect of, corrective action
procedures. The QC requirements for this analytical
service are shown in Table 3.

PERFORMANCE MONITORING ACTIVITIES

Laboratory performance monitoring activities arc
provided primarily by AQC and the Regions 1o ensure
that contract laboratories are producing daty of the
appropriate quality. EPA performs on-site laboratory
audits. data package audits, and GC'MS tape audits.
and evaluates laboratory pertormance through the use
of biind PE samples.

Table 2. Methods and Instruments

Fraction

Preparation Method

Analytical Instrument

Volatiles Purge-and-trap

GC/MS analysis

Semivolatiles Continuous liquid-liquid extraction GC/MS analysis
Pesticides/Arociors Continuous liquid-liquid or separatory funnel GC/ECD analysis
{Pesticides/PCBs) extraction ’ ’
Table 3. Quulity Control
QC Operation Frequency

Deuterated Monitoring Compounds (DMCs) (volatiles
and semivolatiles)

Added 1o each sample, standard, and blank.

Method Bianks (volatiles)

Analvzed at least every 12 hours,

Method Blanks [semivolatiles and pesticides/ Aroclors
{pesticides/ ’CBs)]

Prepared with each group of 20 field samples or less. or
cach time samples ure extracted.

Instrument Blank (volatiles)

Analyzed after a sample that contains compounds at
concentrations greater than the calibration range,

Instrument Blank [pesticides-Aroclors (pesticides PCBs))

Every 12 hours und preceding all groups of aceeptable
sample analysis,

Surrogates [pesticides: Aroclors (pesticudes: PCRBs)

Added to each sample, standard. and blank.

PR
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Table 3. Quality Control (Continued)

QC Operation

Fregquency

Storage Blank (volatiles)

Prepared and stored with each group of samples.
Analvzed after all samples in the SDG have been
attalyzed.

Instrument Performance Check (volatiles and
senivolatiles)

Prior to any analysis and every 12 hours.

GC Resolution Check {pesticides/Aroclors
{pesticides/PCBs)] .

Prior to initial catibration on each GC column used for
analysis.

Initial Calibration

Upon initial set up of each instrument, atier major
instrument maintenance or modification. and each time
continuing calibration fails 10 meet the acceptance
criteria.

Continuing Calibration (volatiles and semivolatiles)

Every 12 hours for each instrument used tor analysis.

Calibration Verification [pesiticides/Aroclor
(pesticides/PCBs)]

Beginning and end of cach 12-hour data collection period.

Internal Standards (volatiles and semivolatiles)

Added to cach sample, standard, and blank.

Laboratory Control Sample (LCS) [pesticides/Aroclor
(pesticides/PCBs))

Prepared and analyzed once per SDG.

Performance Lvaluation (PE) Sample

Prepared and analyzed (if provided) with every 20 field
samples in an SDG or for each SDG, whichever is most
frequent.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Performed only when requested by Region. Performed
with every 20 field samples inan SDG or for each SDG,
whichever is most frequent.

Method Detection Limit (MDL)

Run before any samples analvzed under contract (annually
thercafier) and after major instrument maintenance.

Sulfur Cleanup Blank {pesticides/Aroclor
{pesticides/PCBs))

Only when part of a set of samples extracted together
requires sulfur removal.

Sample Cleanup by Florisil Cartridge

Pertormed on all sample exrracts and method blank
extracts.

Florisit Cartridge Performance Check [pesticides/Aroclor
{pesticides'PCBs)]

Performed at least ance on each lot of cartridges used for
sample cleanup or every 6 months. whichever is imost
frequent.

For more information, or for suggestions to improve this
analytical service, please contact:

Terry Smith

Organic Program Muanager
USEPA'AQC

Ariel Rios Building, (53204G)
1200 Pennsylvania Avenue, NW
Washington, DC 20460
703-603-8849

FAX: 703-603-9112




United States Oftice of L .
Environmental Protection Solid Waste and Publication 9240.0-08-ESD
Agency Emergency Response June 2000

SEPA Multi-Media,

Multi-Concentration,
Organic Analytical Service for

Superfund (OLM04.2)

Office of Emergency and Remedial Response

Amnalytical Operations/Data Quality Center (5204G) Quick Reference Fact Sheet

Under the legislative authority granted to the U.S. Environmental Protection Agency (EPA) under the Comprehensive
Environmental Response, Compensation. and Liability Act of 1980 (CERCLA) and the Superfund Amendments and
Reauthorization Actof 1986 (SARA), EPA develops standardized analytical methods for the measurement of various pollutants
inenvironmental samples from known or suspected hazardous waste sites. Among the pollutants that are of concernto the EPA
at such sites, are a series of volatile, semivolatile, and pesticide/Aroclor (pesticide’PCB) compounds that are analvzed using
gas chromatography coupled with mass spectrometry (GCMS) and gas chromatography with an electron capture detector
(GC/ECD). The Analytical Operations/Data Quality Center (AOC) of the Office of Emergency and Remedial Response
(OERR) offers an analytical service that provides data from the analysis of water and soil/sediment samples for organic
compounds for use in the Superfund decision-making process. Through a series of standardized procedures and a strict
chain-of-custody. the organic analytical service produces daw of known and documented quality. This service is available
through the Superfund Contract Laboratory Program (CLP).

DESCRIPTION OF SERVICES

The new organic analytical service is available as of
September 1999. It provides a technical and contractual
[rame work torlaboratones to apply EPA/CLP analytical
methods for the isolation. detection, and quantitative
measurement of 48 volatile, 65 semivolatile, and 28
pesticide/Aroclor (pesticide/PCB) target compounds in
water and soil’'sediment emvaronmemal samples. The CLP
provides the methods to be used and the specific technical,
reporting, and contractual requirements. including quality
assurance (QA). quality control (QC), and standard
operating procedures(SOPs), by which EPA evaluates the
data. This service uses GC/MS and GC/ECD methods to
analyze the target compounds. Three data delivery
turnarounds are available to CLP customers: 7. 14,and 21-
day wrnaround after laboratory receipt of the last sample in
the set. Inaddition, there are 48 (for volatiles) and 72-hour
[for semivolatiles and pesticides/Aroclors
{pesticides’PCBs)] preliminary data submission options
available. New options under this service include a closed

system purge-and-trap method for low level volatile soil

analysis and  methanol preservation for medium leve
volatile soil analysis. In addition. users may request
modifications to the specified methodologies that may
include, but are not limited to. additional compounds und
modified quantitation limits. A flexibiliy clause is also
avuilable to data users to submit samples using modified
analyses to meet specific field requiremients.  These
requirements include modified lower “California level”

quantitation limits, additional analytes, and requirements to
enhance method performance.

DATA USES

This analytical service provides dita which EPA uses for
a variety of purposes, such as determining the nature and
extent of contamination at a hazardous waste site. assessing
priorities for response based on risks to human health and
the environment, determining appropriate cleanup actions.
and determining when remedial actions are complete. The
data may be used 1n all stages in the investigation of a
hazardous waste site including site inspections, Huazard
Ranking System scoring, remedial investigations/feasibility
studies. remedial design, treatability studies, and removal
actions. In addition, this service provides data that will be
available for use in Superfund enforcementlitigation
activities.

TARGET COMPOUNDS

The compounds for which this service ts applicable and the
corresponding quantitation limits are listed in Table 1. For
water samples, the lowest quantitation limils reportable are
10 ppb for the volatile compounds. 10 ppb for the
semivolatile  compounds. and 0.05 ppb for the
pesticide/Aroclor (pesticide/PCB) compounds.  For soil
samples. the lowest quantitation limits reportable are 10 ppb
for the volaule compounds. 330 ppb tor the semivolatile
compounds, and 1.7 ppb for the pesticide/Aroclor
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Quantitation Limits

Quaatitation Limits

Quantitation Limits

Modilied
Low Cal.' Laow Low
Water Soil Lovels Water Soit Water Sait
(/L) (/K (/L) Qel)  (ue/Ke) g/t uvKe
VOLATILES SEMIVOLAYILES 98 Carbazole ... 10 330
1. Dichlorodifluoromethane 10 10 ... 050 ] 49 Benzaldehyde ... ... Hy ... 330 | 990 Di-n-burvlphthalwe .. 10 330
2. Chloromethune . ... ... 10 W 08 50 Phenol ... .. C 10 . ... 330 100 Fluoranthene Rl R
5 Vinyl Chlonde . ..., ... 10 10 0.50 ] 310 bi~(2-Chiooeth hether . 10 33| 1td Psrene . i
4 1’:1\){nnmmh.mw R V] 1§ 00 32 2-Chlarophenol . . .. .19 330 102 Bunibensytphthalate e RRIY
R Chlomethune .. ... .. 10 10 .0 030 | 350 2-Methylphenof ..o w030 [ 103 A Dichloroberzidine ... 10 330
6. Trichiorotluoromethane . 10 10 o050 ] 54 2 Yoxvbis 104, BenzoGuanthiacene ... ... 1Y R
7. L1-Dachiorvethene . . ... 10 o050 (-Chlosopropane) ... ... 0 ... 330 ] 15 Cheysene oo 330
N 1. 1.2-Trichloro- 55, Acetophenone ... ... Y ... 330 | 106. bi2-Ethylhexyllphthalate .. 10 330
1,2,2-titleoroethane . ... 10 I .. 030 | 560 4-Methylphenol ... ... 19 ... 330 | 107. Di-w-octylphthatate ... ... 1o ... 330
9. ACHONS ... 10 10 ... 10 ) 57, N-Nitoso-di-n-propylamine .10 ... 330 | 108, Benzo(bMluoranthene ..., .. | TURRRE [V
v, Carbon Disuthide ... ... 10 0 ... 030 ) S8 Heaachloroethane ... 10 .. 330 1109, BenzoMffluormthene ... ... w330
11, Methyl Aceute ... ... H 10 ... 0306 ] 59 Nitrobenzene ....... .. 10 ... 330 | 110, Benzigu)pyrene .. ..... 10 330
12, Methylene Chlonde . ... 10 0 ... 050 ] 60. Isophorone...... ... ... 19 ... 330 ) tih, Wdeno{l.23-cd)pyrene. . ... LV R K 4
13.  trans-1,2-Dichloroethene 10 10 ... 05 [ 61. 2-Niwophenot ........... 10 . 330 | 12, Dibenz(ah)wnthracene .. ... 10 ... 330
14 Methyl en-Butyl Ether .. 10 W0 ... 050 | 620 24-Dimethyiphenol ... ... . 10 330 | 113, Benzo(zhi)perylene ... . 10 ... 330
15 1L.I-Dichloroethane . ... 10 10 L0350 | 630 bisA2-Chloroethoxy) methane 100 . 330
16, cis-1,2-Dichloroethene .. 10 10 ... 050 ] 64. 24-Dichlorophenol ....... 10 .. 330 | PESTICIDES/ARQCLORS
17, 2-Butanone ... ... ... 10 o [0 | 65 Naphthalene ... ... 10 . 330 | (PESTICIDES/PCBs) Water Soil
18, Chioroform ... ....... 10 10 ... 050 66. 4Chloroaniline ... ....... 1w ... 330 (pg/'l) (BwKg)
19 LL1-Tachloroethane .. 10 0 L. 050 ) 67 Hexachlorobutadiene ... ... W .. 330 ] L4 alphaBHC oL (XU B
20, Cyclohexane ......... 10 10 ... 050 ] 68  Caprolactam ............ 10 .. 0330 15 beta-BHC ...l 0os Lo 17
2L Cabon Tetrachlonde ... 10 W ... 050 | 69 4Chloro-3-methylphenot ... 10 ... 330 | 116, dela-BHC ....... ... ... 005 .17
220 Benzene ... ... 0 W o080 ) 70, 2-Methyinaphthalene ... ... 10 ... 330§ 117, pamma-BHC (Lindane) ... 005 .17
23 | 2-Dichloroethune . . . .. 10 10 ... 050 | 71, Hexachlorocyclopentadiene . 10 330 | 118, lMepuchlor..... ... .. .. 0.05 R
C4, Trichloroethene .. ... .. 10 10 ... 050 2. 24.6-Trchlorophenol .. .. .. 10 ... 330 19 Aldan ... VXV TR
5. Mehylesclohexane ... 10 10 ... 050 | 73 245-Trchlorophenol ... 25 ... 830 ] 120. Heptachloreporide ... .. 008 I
26, 1,2-Dichloropropane ... 10 o030 1 74 LD-Biphenyl oo 10 ... 330 | 121. Endosulfanl .. ... .. 008 L0 17
27, Bromodichlervethane . 10 10 ... 0856 75 2-Chiorowaphthalene . ... 10 ... 33¢ 122, Dieldnn .. ... L .10 o3
2y oL S5-Diekloopropene 0 10 Coud | e 2-Niaagihine 23 N30 123 4.4.DDE "l iR
290 -Methyl-2-pentanone .. 10 o 1 77 Dinmethnlphthalawe .00 0 R P24 badnn iy )
. Toluene ... . oL 10 10 . o0 030 1 7% 26-Dimotoluene L. o0 30| 250 Endosaltan 0 oo 0.4 o33
31, trans-1.3-Dichloropropene 10 0050 1 79 Acenaphthylene L 10 .. 330 | 126, 44.DDD ool o 23y
320 Li2-Tachlooedwne .. 10 W0 0S50 1 80 ANwoanbne L. AT S 1] 270 Endosultin sultawe I L R 33
33 Terachloroethene . ... 10 030 | SE Acenaphthene Lo B0 128 JaDDT . (10 £V I
340 2-Heaanone ...l 10 1 ... Lo ] 82, 24-Dinitrophenal ... .. L2800 830 1290 Methosyehtor Lo 0so ..o 17
35 Dibromochloromethane 10 10 0.50 ] 83 d-Njwophenol . L 25 0 .0 N30 | 130 Endrinketone ....... . piy o033
36 L2 Drbvomocthane . . in 1] o030 1 8 Dibenzotwan oL o .. 330 131 Endnnuldehyde ..o [R5 I 33
37 Chlomshenzene Lo 10 Lo 030 ) 85 24-Dinitotoluene L. 1 ... 33 132, alpha-Chlordane .. ... .. 0.05 7
38 Cthvlbenzene ... ... .. 10 0 ..., 050 ] S6.  Diethyiphthalate ... ... 10 ... 330 | 133 wamnue-Chlodane . RIRVE S
39, Xvleaes(Towl) . ..., .. 10 LAV TU Fluorene P (1} .. 330 134, Toxaphene ... . . . pXY) P 0]
4U Styree ... o 1030 ] X 4-Chlorophenyl-phenyiether . 10 . 0 135 Arnlor-l0te ... ... 1.0 . 33
41 Bromoform . 14 [TUNE I I d-Nitromiine . 23 hRit 130 A\joclor 1221 20 o
42 tsopropytbenzene . ... 10 10 050 1 900 J6-Dnaro-2emethylphenol 25 COR30 13T Aroehw-1222 N Bt 3R
43 L2 2-Tetachloroethane 10 10 00050 ] 9l N-Njuusodiphenybunipe L 100 .. 330 138, Arocler-1242 ... . 10 R
44 1.3-Dichlorobenzene ... 10 00050 | 920 4-Bromophenyl-phenvlether . 10 ... 330 | 139 Awmclor-1248 . LG N
450 {4-Dichlorobenzene ... 10 10 .0 050 1 930 Hexuchlorobenzene ... . 10 L. 330} 1400 Aroclor 1284 L 10 33
46 L2-Dichlorobenzene ... 10 10 ... 050 ) 94 Atuzne. ... ... .. 10 . 330 | 14 Aroclor-1260 . ... LO B &
47, L.2:Dibiano- 95, Pentachlorophenol ... .. ... 24 o830
Achijoropropane ... L 10 o050 ] 96 Phenamthrene ... L 19 ... A0
4. L24-Triclorobenzene ... 10 ... 050 1 97 Anthwacene .......... ... 10 ... 330

* Fo_r volatiles. quantitation limits for medium soils are approximately 100 to 125 times the quantitation limits for fow svils. For semivolatite
medium soils. quantitation limits are approximately 30 times the quantitation limits for low soils.

‘Modified "California level” quantitation limits s available under the flexibility cluuse.
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compounds. Specific sample quantitation limits will be -

highly matrix dependent. Compounds identified with
concentrations below the quantitation limit will be reported
as estimated concentration values.

The list of target compounds for this service was oniginally
derived from the EPA Priority Pollutant List of 129
compounds. In the years since inception of the CLP,
compounds have been added to and removed from the
Target Compound List (TCL). based on advances in
analytical methods. evaluation of method performance
data. and the needs of the Superfund program.

Far drinking water and groundwater type samples, use of
the low concentration organic analytical service s
reconimended.

METHODS AND INSTRUMENTATION

For semivolatile and pesticide/Aroclor (pesticide/PCB)
water samples, a t-L aliquot is extracted with methytene
chloride using a continuous liquid-liquid exwractor or
separatory funnel [for pesticides/Aroclors
(pesticides’PCBs) only). For low level semivolatile soil
and pesticide/Aroclor (pesticides/PCBs) soil samples, a
30-¢ soilsedmment sample is extracted with methylene
chloride‘acetone using sonication, automated soxhlet, or
pressunzed fluid extraction techniques. Formediom level
semivolatile soil samples, a 1-g aliquot is extracted with
methylene chloride using the techniques mentioned above
for low level soil samples. For both water and soil
samples, the extract is concentrated, subjected to
traction-specific cleanup procedures. and analyzed by
GC/MS  for semuvolatiles or GC/ECD  for
pesticides/Araclors (pesticides PCBs).

For volatle water samples. S mbL of water is added 10 a
purge and trap device and purged with an inert gas at room
temperatire. For volatile low fevel soil samples. a 3-¢
aliquot of soil 1s added to a purge and tap device wath 5
mL of reagent water then purged with an inert gas at 40°C;
ora 3-galiquot (pre-weighed n the field) 1s purged froma
closed-system purge and trap device at 30°C. For volatile
medium level soil samples, a measured amount is
collected/extracted with methanol and an aliquot of the
methanol extract is added to reagent water and purged at
room temperature.  For both water and soil samples. the
volatiles purged from the sample are trapped on a solid
sorbent.  They are subsequently desorbed by rapidly
heating the sorbent and then introduced into a GC/MS
system. Table 2 summarizes the methods and instruments
used in this analytical service.

Under the flexibility clause, EPA is seeking current CLP
laboratories to performorganic analysis through amodified
analysis protocol. Some modifications include. but are not
limited to. a reduced CRQL of 0.5 ug/L for all non-ketone
compounds, modified calibration standards, as well as
additional cleanup methods.

w

DATA DELIVERABLES

Data deliverables for this service include hardcopy data
reporting forms and supporting raw data. Inadditionto the
hardcopy deliverable. contract laboratories must also
submit the same data electronically. The laboratory must
submit data to EPA within 7, 14. or 2i-days [or
preliminary data within 48 hours (for volatiles)] or 72
hours [for semivolatiles and pesticides/Aroclors
(pesticides/PCBs)] after laboratory receipt of the last
sample in the set. EPA then processes the data through an
automated Data Assessment Tool (DAT). DAT 15 a
complete CLP data assessinent  package. DAT
incorporates Contract Compliance Screening (CCS) and
Computer-Aided Data Review and Evaluation (CADRE)
review to provide EPA Regons with PC-compatible
reports, spreadsheets. and electronic files within 24 to 4%
hours trom the receipt of the data for datx vahdation. Ths
automated tool facilitates the transfer o fanalytical data into
Regional databases. In addition 1o the Regional electronic
reports, the CLP laboratories are provided with a data
assessment  report that documents the instances of
noncompliance. The laboratory hus 10 days to reconcile
defective data and resubmit the data to EPA. EPA then
reviews the data for noncompliance and sends a final data
assessment report to the CLP laboratory and the Region.

QUALITY ASSURANCE

The quality assurance (QA) process consists of
management review and oversight at the planning,
implementation, and complction  stages of the
envirommental data collection activity.  This process
ensures that the data provided are of the quality required.

During the implementation ofthe datu collection e ffort, QA
activities ensure that the quality control (QC) svstem s
Amctionng eflectns ely and that the deficiencies uncovered
by the QC system are comected. Afterenviommental data
are collected, QA activities focus on assessing the quality
of data to determine its suitability to support enforcement
or remedial decisions.

Each contract laboratory prepares a quality assurance plan
(QAP) with the objective of providing sound analytical
chemical measurements. The QAP must specify the
policies. organization, objectives. and functional
guidelines, as well as the QA and QC activities designed
to achieve the data quality requirements for this analytical
service.

QUALITY CONTROL

The QC process includes those activities required during
analytical data collection to produce data of known and
documented quality. The analytical dataacquired from QC
procedures are used (o estimate and evaluate the analytical
results and to determine the necessity for. or the eflect of,
correetive action procedures. The QC procedures required
far this analytical service are shown in Table 3,
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Table 2. Methods and Instruments

Fraction Water Soil
Volatiles Purge-and-trap followed by GC/MS analysis | Purge-and-trap ot closed-system purge-
and-trap followed by GC/MS analysis
Semivolatiles Continuous liguid-liquid extraction followed by | Sonication, automated soxhiet. or
GC/MS analysis ' pressurized fluid extraction followed by
GC/MS analysis
Pesticides/Aroclors Continuous liquid-liquid or separatory funnel | Sonication, automated soxhlet or
(Pesticides/PCBs) * | extraction followed by dual column GC/ECD | pressurized fluid extraction followed by
analysis dual column GC/ECD analysis
Table 3. Quality Control
QC Operation Frequencey

Systein Monioring Compounds (volatiles)

Added to each sample. standard. and blank

Surrogates [for semivolatiles and pesnctdes Aroclors

(pesticides PCBs))

Added to cach sample standard. and blank

Method Blanks (volatiles)

Analyzed at least every 12 hours for each matrix and level

Method Blanks [semivolatiles and pesticides/Aroclors
{pesticides/PCBs)]

Prepared with each group of 20 samples or less of same
matrix and level. or each ime samples are extracted by the
same procedure

Instrument Blank (volatiles)

Analyzed after a ssample which contains compounds at
concentrations greater than the calibration range

[nstrument Blank {pesticides/Aroclors (pesticides/PCBs)]

Every 12 hours on each GC column used for analysis

Storage Blanks {volatiles)

Prepared and stored with each set of samples

GC/MS mass calibration and ion abundance patterns
(volatiles and semivolatiles)

Every 12 hours for each instrument used for analysis

GC Resolution Check [pesticides/Aroclors
(pesticides PCBs))

Prior to initial calibration, on each instrument used for
analysis

Inial Calibration

Upon initial set up of each instrument. and each time
contintting calibration fails to meet the aceeptance criteria

Continuinyg Calibration

Every 12 hours for each instrument used for analvsis

Internal Stundards (volatiles and senuvolatiles)

Added to each sample. standard. and blank

Matria Spike und Matrix Spike Duplicate

Once every 20 or fewer samples of same frachon, nunnx.
and level inan SDG

PERFORMANCE MONITORING ACTIVITIES

Laboratory  performance nionitoring activilies are
provided primanly by AOC and the Regions to ensure
that contract faboratories are producing data of the
appropriate yuahty. EPA performs on-site laboratory
audits. data package audits. GCMS and‘or GC/ECD
tape audits. and evaloates laboratory performance
through the use of bhad performance evaluanon
samples.

For more information, or for suggestions to improve this
analytical service, please contact:

Temry Smith

Organic Program Manager
USEPA/ADC

Ariel Rios Building (5204G)
1200 Pennsylvania Avenue. NW
Washington, DC 20460
703-603-8849

FAX: 703-603-9112
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United States Office of EPA 540-F-01-012
Ezr;xlliionmental Protection Solid Waste and Publication 9240.0-36FS
Agency Emergency Response June 2001

SEPA Summary of Major Changes Made to the

Low Concentration Organic Analytical
Service for Superfund (Water Matrix)
(OLCO02.1 to OLC03.2)

Office of Emergency and Remedial Response

Analytical Operations/Data Quality Center (5204G) Quick Reference Fact Sheet

Under the legislative authority granted to the U.S. Environmental Protection Agency (EPA) under the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and the Superfund Amendments and
Reauthorization Act of 1986 (SARA), EPA develops standardized analytical methods for the measurement of various
pollutants in environmental samples from known or suspected hazardous waste sites. Among the pollutants that are of
concern to EP A at such sites are a series of volatile, semivolatile. and pesticide/ Aroclor (pesticide/PCB) compounds that
are analyzed using Gas Chromatography coupled with Mass Spectrometry (GC/MS) and Gas Chromatography with an
Electron Capture Detector (GC/ECD).  The Analytical Operations/Data Quality Center (AOC) of the Office of
Lmergency and Remedial Response (OERR) offers an analytical service that provides data from the analysis of water
samples for low concentration organic compounds for use in the Superfund decision-making process. Through a series
of standardized procedures and a strict chain-of-custody, the low concentration organic analytical service produces data
ofknownand documented quality. This service is available through the Superfund Contract Laboratory Program (CLP).

OVERVIEW OF MAJOR CHANGES iv. Laboratories are now required to submit a
computer-readable copy of the data contained

The new low concentration organic analytical service within data reporting forms on high-density

provides a technical and contractual framework for
laboratories to apply EPA/CLP analytical methods for
the preparation, detection, and quantitative
measurement of 50 volatile, 65 semivolatile, and 28
pesticide/Aroclor (pesticide/PCB) target compounds in
water samples.

1. All references to 14-day turnaround times were
removed. With OLCO03.2, laboratories now have
7-. 14-, or 21-day turnaround times for analyses
after laboratory receipt of the last sample in the
Sample Detivery Group (SDG).

. Modified the number of days required for the
distribution of noncompliance reports 1o
laboratories from 10 to 7 days after data receipt.

ii. The number of volatile and semivolatile
compounds has been modified to include nine new
volatile compounds and six new semivolatile
compounds. The compounds that have been
added are detailed in the Moditications to Target
Compounds section and are shaded in Table 1.

diskettes or via alternate means of electronic
transmission approved in advance by EPA. The
specifications of the electronic deliverable formats
are detailed in Exhibit H. Delivery will be as
specified in the laboratory Contract.

v.  Preliminary results may be requested through this
analytical service, as detailed in Exhibit B.
Preliminary results consist of Form 1 and Form |-
TIC analytical results, by fraction, for field and
Quality Control (QC) samples, submitted via
telefacsimile or email upon prior approval by
EPA.

vi. Laboratories may be requested to perform
modified analyses, as detailed in Exhibit A. The
modifications will be within the scope of the SOW
and may include, but are not limited to, analysis of
additional analytes and/or lower quantitation
limits.

MODIFICATION TO TARGET COMPOUNDS

Since the CLP began in 1980, compounds have been
added and removed from the Target Compound List




Quantitation Limits Quantitation Limits Quantitation Limits
VOLATILES p/L | SEMIVOLATILES Bl uk
{. Dichlorodifiuoromethsne ... ...... 0.5 |5). Benzaldshyde................ s | 101, Di-n-butylphthalate .......... 5
2 Chloromethane . ..o.ooon it 05182, Phenol ........... ... ... 5 | 102. Fluoranthene ............... 5
K} Vinyt Chioride ................. 0.5 | 33.  bis{2-Chlorocthyl)ether ... .. ... 51103 Pvrene ..ol S
4 Bromomethane . ................ 0.5 ]34 2-Chlorophenol .............. S | 104, Butylbenzylphthalate ....... .. 5
5. Chlorocthane . ... ... 0.5 [ 55, 2-Methyvlphenol .. ...... .. .... 5 | 105. 3.3-Dichlorobenzidine .. ... .. 5
6.  Trichlorofiuoromethane .. ... ..... 0.5 | s6.  2.2-oxvbis(1-Chloropropane) ... 5 | 106. Benzo(a)anthracene .......... 5
7 1.}-Dichloroethene . .. ........... 0.5]57. Acctophemonc ............... 5| 107. Chrvsene .................. 5
b 1,1.2-Trichloro-1,2;2-triftaarocthane 0:5 | 58.  4-Methylphenol .............. 5§ | 108 bis~(2-Ethylhexyljphthalate .... 3
9. ACCIOME v e et 5159. N-Nitroso-di-n-propylamine .... 5 | 109. Di-n-octyiphthalate .......... s
10. CarbonDisulfide ... ... ... ..... 0.5 160, Hexachloroethane . ............ 5 | 110. Benzo(bp{luoranthene......... N
11, MethylAcetate . ................ 0:5 | 61.  Nitrobenzene ................ 5 | 111, Benzofk)luoranthene ... ...... §
12, Methylene Chloride . ............ 0.5 ]62. lsophorone ..................5 | 112, Benzo{a)pyrene ............. 3
13.  trans-1.2-Dichlorocthene ... ... 05163, 2-Nitrophenof ... .. ..., 5 1 113. TIndeno(1.23-cd)pyrene ... .. 5
14, Mothyl tert-Butyl Bther .......... 0.5 | 64.  2.4-Dimethylphenot ........... 5 { 114. Dibenzo(ah)anthracene . ... .. s
15, 1,)-Dichloroethane .. ............ 0.5165.  his2-Chivroethoxy)methane .... 5 | 115, Benzo{ghi)perylene ......... §
16.  cis-1.2-Dichloroethene . . ......... 0.5 ] 66. 2.4-Dichlorophenol ........... 5
17, 2-Buanone ... 5167 Naphthalene . .......... ..., .. 5 | PESTICIDES/AROCLORS
18.  Bromochloromethane . ......... .. 0.5 | 68. 4-Chloroaniline .............. S | (PESTICIDES/PCBs)
19, Chlosotorm .. ... Lt 0.5 16Y.  Hexachlorobutadiene . ......... S
20.  1.1.)-Trichlorocthane . ... ........ 05170, Ceprolactam ................. § 1 ti6. apha-BHC ............... 0.01
21. Cyclohexane ................... 0.5 | 71.  4-Chloro-3-methylphenol . . ..... 54 117, beta-BHC ................ 0.01
22 Carbon Tetrachlonde ............ 0.5 ]72.  2-Mecthylnaphthalene . ......... 51 118 dela-BHC ............... 0.01
23, Benzene ..o 0.5 173.  Hexachlorocyclopentadiene ... .. 5 | 119. gamma-BHC (Lindane) ..... 0.01
24.  1.2-Dichlorocthanc .. ... ......... 0.5 )74 24.6-Tnchiorophenol ......... 5| 120. Hepachor ............... 0.01
25 Trichloroethene ... ... ... .. 0.5 175 2,4,3-Trichlorophenol ... ... 20 | 121, Aldrin............... ... 0.01
26. Methylcyelobexane ............. 05]7. 1,1%Biphenyl ... ............. s 1 122, Heptachlorepoxide ........ 0.01
27. 1,2-Dichloropropane ............ 0.5 177. 2-Chloronaphthaiene .......... 51123, Endosulfanl.............. 0.01
28, Bromodichloromethane . ......... 05|78  2-Nitroaniline ............... 20 ) 124. Dieldrin ................. 0.02
39, cis-[,3-Dichloropropene ......... 0.5179. Dimethylphthalate ............ s 1125 44-DDE (... L. 0.02
30.  4-Methyl-2-pentanone .. ........... S| 80,  26-Dinitrotofuene ............5 | 126. Indrin ........ ... ... .. 0.02
3. Toluene ..o 0.5 | 81. Accnaphthylene .. ... ......... 5 1127 Endosulfanll ............. 0.02
32, trans- L 3-Dichloropropene ... ... .. 0.5 | 82, 3-Nitroaniline ............... 20 ) 128 44-DDD ...l 0.02
33 1 1,2-Trichloroethane .. ... ..., .. 0.5 | 85, Acengphthene................ 5 129. Endosulfan sulfate ......... 0.02
34, Tewachloroethene ... ............ 0.5 | 84.  2.4-Dinitrophenol .. ..., ... 20 ] 130. 44-DDT ......... ... ... 0.02
35, 2-FIONARONE . 5|85 4-Nitrophenof ... ... ...... 20 1 131, Methoxychlor ... ......... 0.10
36. Dibromochloromethane ....... ... 0.5 86. Dibenzofuran ................ 5| 132, Endrinketone............. 0.02
37, 1.2-Dibromoeethane . ............ 0.5 187, 24-Dinttrotoluene ............ 5 | 133. Endrinaldehyde ........... 0.02
38  Chlorobenzene .. ... ... ... .. 0.3 | 88.  Diethylphthalae .. ........ ... 5 1 134, alpha-Chiordane........... 0.01
39, Lthylbepzene ... .. 05189 Tluoreme . ................... 5 135. gamma-Chlordane ......... 0.01
40, Xylenmes(total) ... Ll 0.5 | 90.  4-Chlorophenyl-phenylether .... 5 | 136. Toxaphene ...... ... ..... 1.0
A1, SWRne ... 0.5 191 d4-Niwoaniline ............... 20 1 137. Aroclor-1016 .. ... ... . .... 0.20
42, Bromoform.................... 0.5 | 92.  4.6-Dinivo-2-methylphenol ..., 20 | {38, Awclor-1221 .. ... .. ... 0.40
43, Isopropylbenzene ............... 0.5 | 93.  N-Nitrosodiphenylaniine ....... 51 139 Aroclor-1232 ............. 0.20
44, 1,1,22-Tetrachloroethane ........ 0.5 194, 12,4,5-Tetrachlorobenzene .. . . . S| 140, Aroclor-1242 ..., .. ... .. 0.20
45 1,3-Dichlorobenzene ... ... ... .. 0.5 195 4-Bromophenyl-phenylether .... S | 141. Aroclor-1248 ... .. ... ... 0.20
46.  ld-Dichlorobenzene ... . ... .. 0.5 196. Hexachlorobenaene ........ ... 5 142. Aroclor-1254 .. ... ....... 0.20
47, 1.2.Dichlorobenzene ... ... ... .. 035197 Atazine . ................... 5 143. Aruclor-1260 . ............ 0.20
48.  1,2-Dibromo-3-chloropropane ... .. 0.5 [ 98 Pentachlorophenol ... ....... .. §
49.  1.2.4-Trichlorobenzene ... ..... 0.5 199 Phenanthrene .............. .. 5
50.  1,2,3-Trichlorobenzene ... ....... 0.5 } 100, Anthracene .. .. ... ... . ..., 5
(TCL) based on advances in analytical methods, 1,1,2-trichloro-1,2,2-trifluoroethane; methyl
cevaluation of method performance data, and to meer the acetate; methyl tert-butyl ether; cyclohexane;
needs of Superfund program participants. Compounds methylcyclohexane; isopropylbenzene, and 1,2,3-
that have been added to the SOW are shaded in Table trichlorobenzene.
1. The following modifications were made to the low
concentration organic analytical service TCL: ii. New semivolatile compounds include:
benzaldehyde; acetophenone; caprolactam; 1,1
i.  New volatile compounds include: biphenyl; 1,2.4 5-tetrachiorobenzene, and
dichlorofluoromethane; trichlorofluoromethane; atrazine.




MODIFICATIONS TO METHODS

Current methods have been modified in an effort to
allow CLP participants to use newer techniques or
address previous issues. The following items
summarize the modifications to the low concentration
organic analytical service:

i.  Marrix Spike/Matrix Spike Duplicate (MS/MSD)
analysis has been added to this service. This is
performed only when requested by a Region for
every 20 field samples in an SDG or for cach
SDG. whichever is most frequent.

ii.  Method Detection Limit (MDL) determination has
been added to this service. This is run before any
samples are analyzed under contract (annually
thereafter) and after major instrument
maintenance.

Volatiles
The following items were changed for volatiles:
i.  All references to System Monitoring Compounds

(SMCs) have been removed.  Deuterated
Monitoring Compounds (DMCs) will be used

LVB]

instead and are added to each sample, standard,
and blank.

il. Al references to Laboratory Control Sampies
{LCSs) have been removed.

Semivolatiles

The following items were added or changed for
semivolatiles:

i.  All references to surrogates have been removed.
DMCs are now required to be added to each
sample, standard. and blank.

il.  All references to LCSs have been removed.

For more information, or for suggestions to improve
this analytical service, please contact:

Terry Smith

Organic Program Manager
USEPA/AOC

Ariel Rios Building (5204G)
1200 Pennsylvania Ave., N.W.
Washington, DC 20460

703-603-8849
FAX:703-603-9112
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NOTICE

The policies and procedures set forth here are intended as guidance to Agency and other government
employees. They do not constitute rulemaking by the Agency, and may not be relied on to create a
substantive or procedural right enforceable by any other person. The Govemment may take action that is
at variance with the policies and procedures in this manual,

For further information on the Contract Laboratory Program (CLP) or to obtain a copy of the User’s Guide
to the Contract Laboratory Program, contact the National Technical Information Service (NTIS) of the
United. States Department of Commerce at (703) 487-4650. In addition. the entire current Superfund
bibliography may be purchased from NTIS at (703) 487-4650.

Additional copies of this manual can be obtained from:

National Technical Information Service
U.S. Department of Commerce

5285 Port Royal Road

Springfield. VA 22161

{703) 487-4650
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RIS B o ST K U PR AT DR S

PREFACE

The Sampler's Guide to the Conrracr Laboratory Program has been prepared by the U.S. Environmental
Protection Agency Analytical Operations Center. 1t is-specifically designed for samplers to help clanfy
sampling procedures necessary to submit samples for CLP analysis. The Sampler’s Guide 1o the Contract
Laboratory Program acts as a reference for the Regions and sampling contractors to promote consistency
in sampling procedures throughout the Regions and to ensure the proper adherence to CLP requirements.
This document is intended to be used as a supplement to. not as a replacement for, existing Regional
sampling instructions.
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1.0 THE CLP NETWORK

The Contract Laboratory Program (CLP) is a national program of commercial contractor laboratories supporting the
Environmental Protection Agency's (EPA's) Superfund nationwide effort to clean up designated hazardous waste sites.
Superfund was onigmally established under the 1980 Comprehensive Environmental Response. Compensation, and
Liability Act (CERCLA). and presently exists under the 1986 Superfund Amendments and Reauthorization Act (SARA).

The CLP provides chemical analytical services using state-of-the-art technology for the ten EPA Regions. The program
is structured to provide data of known and documented quality for use in supporting EPA entorcement actions or other
user needs. To achieve this goal, the CLP has established strict quality assurance procedures and detailed documentation

requirements.

The CLP is directed by the Analytical Operations Center (AOC) in the Office of Emergency and Remedial Response
(OERR) in the Office of Solid Waste and Emergency Response (OSWER). AOC includes the Organic and Inorganic
Program Coordinators and the Administrative Project Officers { APOs) for the CLP laboratories. the Project Ofticer for
the Contract Laboratory Analytical Services Support (CLASS) contract. the Project Officer for the Quality Assurance
Technical Support (QATS) contract. the National Automated Data Processing (ADP) Manager. and the Quality
Assurance Coordinator. AOC responsibilines include the following:

. Development of analvtical methods;

. Development of the Statements of Work (these documents define required analytical methods. quality
control, detection‘quantitation limits and holding times) for the analytical services procured under the CLP:

L Development of and implementing policies and budgets tor Superfund analytical operations:
= Development ol infonmation management polictes and products for analyvuical data:

L Management of the CLASS and QATS contracts:

= Naunonal administration, evaluation, and management of the CLP: and
. Direction of CLP quality assurance activities in coordination with overall OSWER quality assurance
activities.

In coordinating Superfund sampling efforts, AOC is supported by the APQOs. the contractor-operated CLASS office. the
Regtonal Technical Project Officers (TPOs), the Regional Sample Control Centers (RSCCs), and the Regional Site
Managers (Site Assesssment Managers. On-Scene Coordinators and Remedial Project Managers). See Exhibit 1-1 for
4 generalized orgamzation chan (functions may vary by Regions).

Currently, AOC is allowing other Agencies/Departments the opportunity 1o “buy-into” the CLP. This is being done on
a cost-reimbursable basis through Interagency Agreements.

Administrative Project Officer
The APO is responsible for monitoring laboratory performance. initiating contract action. and funding laboratory

contracts. The APO works closely with the TPOs and laboratories to resolve problems. The APO 15 also responsible
for developing analytical methods and designing new CLP services.




Contract Laboratory Analytical Scervices Support

The CLASS contractor provides management, operations, and administrative support to the CLP. The CLASS
contractor routinely receives Regional analytical requests, coordinates and schedules sample analyses, tracks sample
shipments and analyses, receives and checks data for completeness and compliance, processes laboratory invoices, and
maintains a repository of sampling records and program data.

Regional Technical Project Officer

The TPO monitors the technical performance of the contract laboratories in his or her Region. The TPO works closely
with the APOs in responding to laboratory technical problems and leads laboratory on-site evaluations  The TPO is the
sole Regronal ofticial who may contact the CLP kiburatones.

Regional Sample Control Center

In most Regions, the RSCC coordinates the sampling efforts and serves as the central point of contact for sampling
questions and problems. The RSCC assists m coordinating the level of Regional sampling acuivities to correspond with
the monthly projected demand for analbytical services.

Regional Site Manager

The Regional Site Manager (Site Assessment Manager, On-Scene Coordinator or Remedial Project Manager) is
responsible tor coordinating the development of data quality objectives and for overseeing project-specific remedial

contractors, state officials. or private parties conducting site sampling efforts.

Exhibit 1-1. CLP Organization Chart
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1.1, PROCUREMENT OF CONTRACT LABORATORY SERVICES
1.1.L Procedures for requesting/scheduling analytical services.

To initiate a CLP Analytical Services (CLPAS) request. the RSCC or Regional/Agency designee contacts the
appropriate CLASS Coordinator by telephone or fax and provides a complete description of the analytical requirement.
The information required to initiate a CLPAS request includes the sampler’s name, sampler’s phone number, site name.
city and state where the site 15 located, site spill identification number. expected date of sample shipment. number of
samples. type of analyses, turn-around-time, fractions to be analyzed, and sample matrix.

1.L.L Timing and scheduling

By noon eastern time on the Wednesdav of the week prior to the scheduled start of a planned sampling activity. the
RSCC or Rewional’Agency designee contacts the CLASS Coordinator to place a CLPAS request and to provide
scheduhng information to the CLASS contractor. This lead-tune enables the laboratories to prepare tor EPA samples,
and to provide for resolution of sampling questions. It also allows the sampler time to prepare the required sample
documentation prior to field activity, it appropriate. Late scheduling requests (1.e.. requests received between
Wednesday noon and the date of sampling) are accommeodated with available laboratory capacity. To avoid possible
shortfalls, Regions are strongly encouraged to submit all CLPAS scheduling requests prior to Wednesday noon. when
possible. A more complete discussion of the procedures for arranging CLP analytical services can be found in the
User's Guide -
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2.0 CONTRACT LABORATORY ANALYTICAL SERVICCES SUPPORT

The CLP provides the user community with a wide range of Contract Laboratory Program Analyncal Services (CLPAS)
through laboratories that have been awarded government contracts under the CLP.

CLPAS services generally apply to the analysis of water and soil/sediment samples for specific target organic and
inorganic analvtes, and are performed under fimm, fixed-price, standardized contracts that include standard analytical
methodologies. quality assurance and quality conirol (QA:QC) procedures. and data reporting formats. The CLP
analytical services are shown with their corresponding fractions and concentrations in Exhibit 2-1.

EPA Regions may request a portion of the analviical services provided under the CLP. For example. CLP Analytical
Services-volatile analvsis mayv be ordered withowt CLP Analytical Services-semi-velatile analysis or CLP Analyucal
Services-pesticide: Aroclor analysis. However. CLP Analyuical Services-pesticide analysts niay ot be ordered withouwt
CLP Analytical Services-Aroclor analysis, since fractions may not be split.

Exhibit 2-1. Contract Laboratory Program Analytical Services

STATUS , e TURN-
OF \::;‘rl'c'f_’g“‘ FRACTIONS CONCENTRATION' MATRIX ARQUND
SERVICE ) : TIMES?

Mul-Madir,

. . 14 or 33 days,
Muln- Volanles. Water. N 7>

. . Low, . depending on
C oncentration Semivolatiles, v Soil’ ependittg
B N Mediwn . contract
Organics Pesticides/Aroclors Sediment . .
_ (Low. Medium) requircients
Avalable —
Multi-Media, . 14 or 35 days
PN . Total Metals, Water, > (Y5,
Mulii-Concentration . Low, .. depending on
Dissolved Metals, . Soil/ e
norganics Cyande Mediwn Sediment conuact
. t [# Y
{L.ow AMcdinm) y reduteients
. Volatiles,
Low Concenmration E : . .
P Semnolatiles, Low Water 14 days
rdnics i ! i
Pesticides Aroclors
Alkalininy,
Ammong.
Total Organie Carbon,
bt . RN
Cliermicad Ony zen Denumd.
Water Quahity Chlonde, L Med . ,
Wet Chermistry Nitrate Nitmite. ow. Medium, High Water 14 days

Phospharys,
Total Dissobved Sulids.
Totad Suspended Sotids,
) Sulfate

See Section 3.1, CLPAS Sample Defininon, for the defintions of low. medium, and high concentrations.

Turnaround times are the maximum time allowed under the CLPAS contracts for laboratory submission of all reponting
and dehiverable requirements. Turnaround umes for each sample are caleutated from the day on which the Sample s
recenved at the CLP laboratory. as recorded on the shipper's delivery receipt and traflic report:chain-of-custods form.
Low voncentration for these services refers to the analytical quantication limnts for drinking water samples.
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C 3.0 SAMPLE COLLECTION
3.1 Sample Definition

A CLP Analytical Services sample is defined by one sample matrix at one concentration level from one station location
for each individual or set of analytical fraction(s), provided the fractions are alf requested from the same CLP Analytical
Service. CLP Analytical Services are generally used to analyze low and medium concentration samples. Low
concentration samples are considered to be those samples collected in areas where immediate hazards are thought to

be signiticantly reduced either by normal environmental processes or because of limited coptamination. Medium
concentration samples are most otten those collected on-site in areas of moderate dilution by normal emvironmental
processes. High concentration samples are considered 10 be those collected directly from drums, pits, ponds. lagoons.
or areas where no dilution ot waste 1s evident {these sample analyses are not available under current CLP Statements
of Work]. For the most current definition of low or medium concentration please refer to the current CLP Statements
of Work. The sampler must identify low, medium. and high concentrauon samples in the field in order to determine
sample collection volume. packaging. and shipping procedures. CLP Analvical Services matrices can be water. soil

or sediment. In some instances a mixed-matnx sample may be collected which contamns either a supematant (for a
sedunent sorl sample) or a precipitate (for a water sample). In those instances, it 1x best 1o discuss the required

procedures with the TPO or APO. In general, two individual samples should be collected by separating the aqueous

luver from the solid-precipitate layer at the point of collection 1s preferable.

A CLP Analyucal Services sample consists of all sample aliquots (portions) from one station location, for one mutrix.
for one analytical program. for one laboratory necessary 1o collect appropriate volumes needed for the analysis of each
fraction. One CLP Anaiytical Services sample may be contained in several bottles and vials. For example for the
Low/Medium Organics CLP Analytical Service, one water sample might consist of all of the containers needed for the
three analytical fractions available under this service (i.e., volatile fraction, semi-volatile fraction, and pesticide:Aroclor
fraction), even though the tractions will be collected in separate containers. Therefore. the fractions of the CLP
Analyucal Service. along with the type of matrix and the expected concentration level (low/medium or high level).
C deternune container type and volume.

As an example, fet's say you are sampling at Lerov's Pond (see Exhibits 3.1 and 3.2).  Youw are instructed to collect one
low,smedium concentration waier sample and one lowanedium concentration soilisediment sample. cach to be analvzed
Jor all of the lowmedium organic and imorganic fructions available through CLP Analvrical Service. According to CLP
guudelines. each individual inorganic sample may be analyzed for total metals or dissolved metals, but not both. Ifyou

want duta tor both dissolved metals and total metals trom the same station location, you must collect two separate

samples and assign them each unique CLP samiple numbers.

For the CLP Analytical Services Mulu-Media. Mulu-Concentration Inarganics (Low Medm) contract, the analvtical
fractions of interest are total metals and cyanide. For the CLP Analvtical Services Multi-Media, Mulu-Concentration
Organics (Low/Medium) contract. the analytical fracuions of interest are volaules, semivolatiles, and pesticides: Aroclors.
In the futire it will be possible to consider the Organic Low Concentration (wiler onlyy ser ice.
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Exhibit 3-1. Sampling at Leroy's Pond
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Exhibit 3-2. Table of Sampling at Leroy's Pond
MATRIXN LOW/MEDIUN ORGANICS LOW/NMEDIUN INORGANICS

ARUIRTIITEN
Wt Semivobatiles
Pesticides Aroclors

Toral Mewls
Cyvanide

Volatiles
Soil Sediment Semivolatiles
Pesticides Aroclon

Total Metals
Crande

. 2 ore: Ces b] . C e e
Total number of samples collected = 4 2 organg ’f“f"pl_"“ 2 norgunic .>.unpllu>
11 water + 1 soil’sediment) (1 water * | soil-sediment)




Because you are collecting samples from two matrices for two analytical services, vou must collect four separate
samnples: one water sample and one soil/sediment sample to be analyzed for CLP Analytical Services organics and one
water sample and one soil'sediment sample to be analyzed for CLP Analytical Services inorganics. Note that a single
sample may consist of several containers because each fraction and each concentration category require a certain volume

for analysis.
3.2 CLP Analytical Services and Project Data Quality Objectives

Before requesting CLP Analytical Services. project managers should evaluate whether the services offered under the
CLP are appropriate to meet the Data Quality Objectives (DQOs) ' established for their project. This evaluation should
take place during the planning stages of a sampling project and be documented in the Quality Assurance Project Plan
(QAPP)" andior the Sampling and Analysis Plan (SAP) .

The following specifications/features of CLP Analytical Services (this information is generally found in the Statement
of Work for the analytical service) should be evaluated to determine the adequacy of the standardized services to meet
the project DQOs:

] list of included target analytes.compounds

. sample coneentrations covered

L required mmimum sample volumes

n faboratory subsample size

= sample preparation and digestion methods

= analytical methods

- turnaround times

= Instrument Detection Limits

= Contract Required Quantitation/Detection Limits

n Q:A ‘QC requirements (e.g., identity. frequency, and acceptance criteria for laboratory QC sinples)
] taboratory sample receipt and custody requirements
. data package deliverables (reporting requirements)

For example. the detection limits required to meet the project DQOs for some risk assessments might be lower than the
Contract Required Detection Limits offered by the CLP. The standard CLP digestion and analvtical methods might not
be surtable tor the sample mamx ot interest. The CLP data rnareund tmes nught be oo long tor some cmcr«_'e.ncy
response sumpling projects. For situanions such as the emiergency response scenario. it is possible that a coml;in:nion
of CLP Anatytical Services for the non time-critical analytes and altemnative fast-tumaround services {(14-day tum
around ume) tor the time-critical analytes would be adequate to meet the project DQOs. '

Fou more intormation regarding QA and SAP planning and the DQO process, consult the documents listed in
Section 9.0 of this guide.




O

It i determned that CLEP Aalsvtical Senaces will not be adequate for all or some of the samples te be collected.
alternatives should be explored. Each EPA Region may have developed analy tical senvices opuons to supplcmc‘m the
laboratory services available nationally through the CLP. Contact the apprepriate Regional analytical services
representatives (usually the personnel listed in Section 7.0. Commwunications Network) for guidance in obtaining
analytical services that will meet project DQOs.

1.3 References to CLP Laboratory Services in QAPPs and SAPs

QAPPs and SAPs typically contain sections describing analytical laboratory services. Standard, or builer-plate, language
is often used to describe laboratory requirements for procedures such as sample receipt and notification and {aboratory
participation in analyzing Performance Evaluation Samples (PESs). CLP contract specifications are designed 1o
incorporate many of the most comunon good laboratory practice requirements. such as the requirement for laboratory
Quality Management Plans (QMPs for further information see Section 9.0). If CLP Analytical Services will be
requested for all or some of the samples covered ina QAPP and/or SAP, care should be taken to ensure that the
QAPP/SAP descriptions of laboratory services for the CLP-destined samples are compatible with the CLP contract
specifications. For example, CLP contracts do not allow CLP laboratories to contact samplers directly regarding
problems with sample receipt. (Note that only the EPA Contracting Officer for the CLP has the authority to madify CLP
contract specifications.) It is generally the responsibility of the project manager to make sure that the project
labuoratory services requirements are communicated to the Regional analytical services representatives.

QAPPs and or SAPs also tvpically include standard operating procedures (SOPs) for procedures such as completing
chan-ot=custody forms. sample identification. and sample packaging and shipment. SOPs that will be used when
collecung samphes for analysis through the CLP should be reviewed before use to ensure that CLP requirements are
accommodated. My consultants’ SOPs call tor the sie name to be provided on the form. However, tor CLP
Analycal Senvices samples. Case \umbers, rather than site names are used. SOPs associted with the collection of
CLP samples should be reviewed betore use to ensure that CLP requirements are accommodated.

In addition. QAPPs and SAPs specify such information as the analvtical methods and laborutory QC requirements that
will be used for samples. When CLP Analyvtical Services will be requested for samples. it is commaon tor the QAPP or
SAP 10 reterence the appropriate CLP Statement of Work (SOW) for details such as the laboratory QC sumiple
frequencies. There is often confusion regarding how to reference CLP SOWs, because several versions of a SOW for

a particular analyneal service, such as "Low:Medium Organics," may be active under contracts at the same time. Also
QAPP and SAP aathors do not control CLP laboratory assignments and will not know in advance which laboratory and
corresponding SOW version will be assigned tor their samples. Therefore, QAPP and SAP authors should refer to CLP
SOWs as m the following exampie:

"Low/medium concentiation sotl samples will be anatyzed according to the specifications of the current EPA
Superfund Contract Laboratory Program Statement of Work for Multi-Media, Multi-Concentrations Organics.”

3.4 Sample Volume

The collection of proper sample volume is imperative to the success of sample analysis. If sufficient sample volume

ts not collected, the analysis of all required parameters and complete quality control determuinations may not be possible.
tsee secnon 3 6. Quality Control Samples.) Therefore atis especialls important 1o note the volume requirements for
cach specitied. If adequate sumple volume cannot be collected. nouly the authorized RSCC or € LP Aaalytical Senviees
Support personnel sample immediately. Note that more than one container nity be required to provide the total volume
of sample needed (e, two-40-ml glass vials for one volatile organic compound [VOC] analysis). Exhibits 3-3 and 3-4
specity the required samiple volume and contamer tvpe for each CLP Analyucal Services fracion. Contamer type codes
are detwled i Section 3 50 Sample Contnners. and o Exhibi 3.3
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Exhibit 3-3. Low/Medium Organics Sample Volume

SAMPLE CONCENTRATION FRACTION LABORATORY MINIMUM CONTAINER
?\‘i.\TRl\ QC SAMPLE SAMPLE TYPL'
VOLUME VOLUME
Volaules .4 cach (40 mL) 2 each (40 ml) BorD
Water LowMedium Semvolaties 4L 2L ALGHL orK
Pesticides/Aroclors 4L 2L ALEFGH.I or K
Volatiles 4 cach (40.mL) 2 each (30 mL) DorB
chﬁ,i:'cm Low/Medium* Semivolatiles 4 0z. 40z A.E)F.GHJ. or K
Pesticides: Aroclors 4 0z. 4 0z. AEFGHJ oK
k Some sample containers may have small neck sizes and mhibit sampling efforts. See Exhibit 3 4 tor container types.

All medium soilssediment saimple containers should be double contained belore shipment  (c.g., sample boule jarvial
placed w clean, hidded meral paint can). Consult DOT regulations for applicable shipping requirements.

Exhibit 3-4. Low/Medium Inorganics Sample Volume

SAMPLE CONCENTRATION FRACTION LABORATORY MINIMUM CONTAINER
MATRIX QC SAMPLE SAMPLE TYPE'
YOLUME | VOLME )
Total Metads 18 1L ALCLEVGHIK orL
W ow Moediam Dissobved Metals H [ A P GHIK or L
Cvanide 15L I L ACEFGHIK or L
Soil Low NMedium * Total Metals 6 0z 6 02 ACEF.GHIK orL
Sedunent Cvanide 60z, 6 0z, ACLEFGHILK orL
! Some sample containers may have small neck sizes and inhibit sampling efforts,  See Exhibit 3.4 for contaner types

All medium concentration soifsediment sanple containers should be double contatned betore shipping (e.g.. sample
bottle jar v ial pliced m clean. hdded metal paint can). Consult DOT regulations for applicable shipping requirements.

1.5 Sample Containers

Exhibit 3-4 lists sample containers generally used during sample collection. Always use clean sample containers of an
assured quality. For comainer cleaning procedures and additional container information. refer to the current iteration

of Specifications und Guidance for Contaminani-Free Sample Containers.
December 1992, OSWER Directive 92.0-05A. See Exhibits 3-3 and 3-4 for sample volume requirements. Samplers
may wish to purchase pre-cleaned/quality assured bottles in licu of cleaning their own bottles,

3.6 Quality Cantrol Samples

QC samples are used 1o estimate the precision and accuracy of analviical results and to examine sources of error
mroduced by freld and laboraton pracnees. A designated number of Hield QC samples may be metuded i each banch
of samples which are sent 1 the CLP Taboraton . as speciticd by the Samplimg and \nalysts Pln. -\ designated numbe
of laboraton QC samples must be included i cach bateh ol samiples which are sent to the laboraton as spectfied by
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C Exhibit 3-5 Sample Container Types

CONTALI SPECIFICATIONS
NER
TYPE
A Container: 80-0z. amber glass. ning handle bortiesjug. 38-mm neck timsh.

Closure: Polvpropviene or phenolic cap. 38-430 size: 0.015-in Teflon liner.

B Container: 40-mL plass vial, 24-mm neck finish.
Closure: Polypropylene or phenolic. open-top, serew cap. | 3-cn opening. 24-400 size.
Septum: 24-mm disc 01 0.005-1n Teflon bonded 10 0.120-1n silicon for toral thickness of 0 123-1n

¢ Container: 1-L high density polyethylene, evlinder-round botrle. 28-mm neck tinish.
Closure: Polvethvlene cap, nbbed. 28-410 s1ze: F217 polvethviens hoer.

D Container: [20-mL wide mouth glass vial. $%-mm neck tinsh.
Closure: Poivpropyicne e, 43300 spoes b ol S Yetlon hinet

i Container: 16 oz i wide momh. siragh-sided. thm glass jar, 03-mm nech mush.
Closure: Polvpropylene or phenohic cap, 63400 size; U 13- Tetlon iner.

F Container: 8-uz. shor. wide mouth. straight-sided. flint glass jar. 70-mm neck finish.
Closure: Polypropviene or phenolie cin, 70-300 size. 0.015-n Teflon hiner.

G Container: d-0z tll, wide mouth. struight-sided. thint 2lass jar. 4%-uun neck finish.
Clusure: Pulvpropvlene or phenolic cap. 48400 s1ze: 0.015-in Teflon Iner.

H Container: 1-L amber, Boswn round, glass bottle, 33-mm powr-out neck finish.
Closure: Polypropvlene or phenolic cap. 33-430 size: 0.013-in Teflon liner.

J Container: 32-0z Wh, wide wmouthy, strasghtssided, thnt glass, $9-nun neck finish.
Closure: Palvpropyvlene or phenolic can. 89400 size: 0.01S-in Teflon Jiner

; K Container: 4-L amber glass. ring handle botde jug. 38-mm neck finish.
Closure: Polvpropvlene or phenolic cap, 35-436 size: 0.013-in Teflon liner.

L Container: 300-mL high-density polyethvlenc. cvlinder-round bottle, 28-mim neck finish.
Closure: Polypropylene cap, ribbed, 28-410 size: F217 polvethviene liner.

M Container: 120-mL wide mouth glass vial. 48-mm neck tims)
Closure: Pulvpropviene cip, 4%-400 size. © 01 3-in Teflon liner

the CLP contract. Because the amount and rype of QC samples collected vary between Regions. always reter to
Regional guidance Note that the types and frequencies af field QC samples should always meet project DQOs

Field QC samples may include field duplicate samples. wip blanks, equipment blanks. and field blanks. The field @
sumples should be prepared (i.e., lubeled. packaged. preserved. und shipped to the assigned laboratory ) idenucally to

the prmary field samples. and should remam “"blind” to the laboratory o ensure indiscriminate handhng. Each  jield

QC sample receives a separate sample number. See Section 5.0, Sampte Documentation.

Laboratory QC sumples mclude mantnix spikes and matrix spike duphicates for organic samples and mutrix spike and
sample duplicates for inorganic samples. The labortory QC sample is an additional volume of an extsting sample
required by the laboratory's contract: the additional volume must be supplied by the sampler (see exhibits 3-3 and 3-4)
samplers should designate vne sample per matrix per 20 samples as a “laboratory QC" sample.  If the sampler
does not designate a sample as the "laboratory QC," then it is possible that the laboratory could select the blank as the
QC or use the primary field samples o meet contract QC requirements. The luboratory use of primary field sumples

tor QC analysis can detract from data quality and useability. For example. if'a laboratory requires two liters of field
sample 1 perform a requested analysis without QC'. and the laboratory receives two luters of field sample 1o perform

the requested analysis along with matrix spike and duplicate analyses, the laboratory may split the field sample using

‘ 10
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one liter for the required analysis and one half liter each for the mauix spike and duplicate analyses. In doing so. th e
C laboratory will double the achievable sample quanutation limits. and possibly fail to meet project DQOs. Samplers

should label the laboratory QC sample containers and corresponding paperw ork as "lab QU™ as described in Section 5.4,

Traffic Report‘Chain-of-Custody Forms. Remember that the laboratory QC sample is not an additional sample and does

not receive its own unique sample number. Exhibit 3-6 explains some of the types of QC samples that may be collected.

Follow volume requirements as specified in Section 3.4, Sample Volume.

3.7 Duplicate and Split Samples

Duplicate samples may be collected to determine the variability of the sampling process. Duplicate samples should b ¢
collected simultaneously from the same source and under identical conditions as the original sample. Aqueous duplicate
samples are collected from successive volumes from the same sample source and device (e.g.. bailers). Soil duplicates

are collecied from the same sample source and device.

Split sumples may be collected to measure the vanability between laboratories.  The sample should be collected by
separating one sample into two or more sample containers. Agueous split samples should be collected by etther

obtaining consecutive sample volumes from the same bailer or mixing the volumes in a large intermediate vessel. a s
appropriate, depending on the nature of contaminants and Regional guidance. When collecting aqueous samples wit h
devices, such as a bailer, tor example. the tollowing guidance should be followed. [ more than one bailer is required

to obtain the required sample volume, the first half volume of the first bailer should be poured into the first container,

and the second halt volume of the first bailer should be poured into the second contamner.

The first halt volume of the second hailer should be poured nto the second container, and the second halt volume of
the second bailer should be poured into the tirst container. This tilling sequence should continue until both containers
are filled. Please note that when sampling tor VOC analysis, more than one bailer should not be used and sample
minmyg should be avoided becatse these procedures may mcrease analyte loss due to evaporaion. Refer to Section
4.2.1, Volatile Organic Compound Collection, for guidelines on collecting samples for VOC analysis. When split

C samples are collected ustng an intermediate vessel. continually stir the contents of the intermediate vessel with a clean
pipette or precleaned Teflon rod, and atlow the contents to be alternately siphoned into respective suinple containers
using Teflon tubing. Any device used for stirring. or tubing used for siphoning, must be cleaned in the same manner
as other equipment. Since a true split for sediment, sludge. and soil samples is not feasible under tield conditions, 4 split
soil sample should be considered a duplicate.

3.8 Performance Evaluation Samples

A Performance Evaluation Sample (PES) is a specially prepared Quality Control sample which is used to evaluate  a
laboratory’s analyvtical proficiency. Most of the Organic PESs are supplied in ampules while most of the Inorganic PESs
are supplied n plastic bottles. The frequency of use and the tvpe(s)-of PES(s) to be used during a sampling event should
be specitically addressed in the Sampling and Analysis Plan. The anvaitabihty and use of PESs should be coordinated
through the Regional RSCC andor TPO contact.

3.9 Recommendations for CLP Analytical Services Sample Preservation and Holding Times

Sample Preservation

Some water samples must be chenueally preseny ed betore shipment to the laboratory Al low concentration samples
should be cooled 10 4° 2 2°C. Samples should be preserved and cooled immediately upon sample collechon.

Preservation technigues vary among the Regions: 50 use the information in Exhibit 3-7 as general guidance for properl vy
presenving samples. Contact vour RSCC for Region-specific instructions.

O o E < S 4o ARy O v
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Exhibit 3-6 QC Samples

Freld QC
Sumples

procedures. Tandicate
matrix non-humogeneily

contammawed. Collect one
sampie per weeh or 10%
(Regions may vary) of all field
samples per matrix, whichever is
sreater.

QC SAMPLE SAMPLE PURPOSE COLLECTION! SAMPLE NUMBER
TYPE
Field To check reproducibshity of Colleet trom aveas that are Assign Mwu separate (m_uque)
Duplicate? laboratory and field known or suspected 1o be CLP sample numbers (e.. one

number 1 the primary sample
and une 1 the gupleote).
Subimit blnd o the lab.

fieid Blank

Ta cheek vross-
confanunation during
sample collection. sumple
shipment, and m the
laboratory. Also to check
saunple contaners.

Cullect for each group of
samples of simifar matrix per
cach day of sampling. Use
water (demonstrated to be free
of the contaninants of concern)
for organics; use metal-free
(deionized or distilled) water
for inorganics.

Assign sepirdie CLP sample
numbers 10 the ficld blanks.
Submit blind to the Lih.

Volatiles Trip
Blank

To check contamination
during sampie handiing and
shipwent troun field 0
laboratory.

Collect one sample (water
demonstrated to be free of the
conuminans of concern) per
cach day of organics sampling.
This sample is prepared off-site.
before sampling

comnmences. and placed in the
cooler used 1o shup volarile
samples.

Assign separate CLP saraple
numbers t the trap blanks.
Submit biind to the lab.

Equipment
Blank or Rinse
Blunk

To check field decontam-
ination procedures.

Collect when sampling
cyuipment is decontaminated
and reused in the field or when
wsample collzetion vessel
{(baiier o beaker) will be used.
Use blanh water iwater
demonstrated to be organic-
tree, dewomzed or disniied tor
tnorgines) fo rinse the
cquipment. and coliect this
ruse water o the sample
contLuners

Assign separate CLP sample
numbeia to the equipment
blanks Submit hiind 1o the lab.

Laboratory QU
Samples |

Matrix Spike
and Matris
Spike
Duplicate

Required hy laboratory's
contrict o chieck accuraey
and precision of orgaic
analyses.

Collect tple volume for one
water sample per 20 watey
satples. The triple vohnne
water sample should be
collected 1n the first shipment
of organics sumples.

Assign the primary sample,
extrn volume, matrix spike and
mutrix spike duphicate the same
CLP sumple number. Label the
exfra volume "Lab QC

M.atnx Spike
and Lab
Duplicate

Required by laboratory's
conuact to check accuracy
and preciston of inorganic
analyses

Colicet double volume for one
walter sample per 20 water
samples  The double water
volume sumple should be
cotlected in the fust shipment
of ingreanic samples

Assign the primary sample.
extra volume. spike and
dupheate the same CLP sample
number  Lubel the exua
volmme "Lab QC"

_[ Consult Regionat puidance for field QC sample frequencies, laboratory QC sample trequencies are fixed m the CLP contracts

" A true split for sediment. sludge. and soil samples (uid other hetetogeneous samples such as highly turbid waters) is typically not feasible

l_\lﬂd..‘l' field condinons. A spht of tis type ot sample should ganerally be considered i dupheate.
NO vty olume is vequared for the soit sedunent matrig howenr. the sample o be tsed for faboraory QU must be desnawed on the

TR Cux
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Holding Times

Samples should be shipped to scheduled CLP laboratories as soon as possible after collection. Daily shipmen of
samples to CLP laboratories is very important. whenever possible. because many samples are stable ol for a shon
period of me following collection. The technical holding times listed 1n Exhibit 3-7 are the maxuium lengths of
time that samples may be held from the time of collection to the time of analvsis and still be considered valid.
Sanples that exceed these holding times may not be valid. and re-sampling may be necessary. The contractual
holding times in Exhibit 3-8 are holding times that the CLP faboratory must follow 10 comply with the tems of the
contract and are described in the CLP Analytical Services SOW. Contractual holding times are the sume or shorter
than the technical holding imes to allow for sample packaging and shipping.
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Exhibit 3-7 Recommendations for Sample Preservation and Technical Holding Times

Sceanvolatiles

\olatles tpresen ed)

Cool.4°C, store m dark

Cool. 4°C, HU  w pH«2

Extract i 7 days

14 Dayvs

. . MENT SE TIVE TECHN CONTRACT
PARAMETER MEASUREMENI PRESERVATIVE TECHNICAL ] C
’ LDING TIME | MANDATED
ryre HO HOLDING
TIME
Metals Dissolved Filier on-sie. HNQ . to pH- 2, 6 Months ' IRG Daya®
Cool. 4°C
Suspended Filter on-sitc. Cool, 4°C 6 Months 180 Days®
Fowl HNO. 10 pH~2, Cool 4°C 6 Months 180 Days®
Chromium™ Cool. 4°C 24 Hours IR0 Duys?
Mercury Dissolved Filter, HNO, to pH<2, 25 Days 26 Days*
. ’ Cool, 4°C
Mercury Total HNOQ; to pH=<2, Cool, 4°C 28 Days 2 gt
Inorganics. Alkalinity Cool, 4°C 14 Days 14 Days
Non-Metals L
o Carbon. Towl Orgame Cool. 4°C. H,S0, 10 pH=2 28 Days 2% Day~
Chemical Oxvgen Cool. 4°C, H,80, 10 pH=2 28 Days 28 Days
Demand
Chloride None Required 28 Days 28 Days
Cvanide Cool, 4°C, NaOH 19 pH>12, 14 Days * 12 Days
’ 0.6 ¢ ascorbic acid -
Nitrogen )
Amnionia Cool, 4°C. H.SO, to pH<2 28 Days 28 Davs
Nitrate plus Nitrite Cool. 4°C. H.80, o pH<2 28 Days 28 Davs
Phosphorus Cool. 4°C. H,S0, to pH«2 28 Days 2% Days
Solids. Tawal Dissolved Cool. 4°C 7 Davs T Davs
Solds. Toti! Suspended Cool. 4°C 7 Days 7 Davs
Suifate Cool, 4°C 2% Ly 2N Days
Amons w lon Cool. 4°C 28 Duys 28 Davs
Clisomarngraphy
Organics Pesticides Aroclars Cool, 4°C. pH 3y 14 Davs Extracnin 10

Dd}: N

lxtractin 10
Days

1Y Davs®

Sowrce Adapted fram EPA-600 4-82-035. Pechnread Addinons to Methods for Chenucal Analysis of Water and Wastes and 40/
Coue ot Federal Reguiauons & 136 Tuble 11 —-Regured Comuiners. Preservaion Techmgues, and Holding Times. vy 3

These are reconumendations for sample preservanon and holding ams for

tmes are speeified for sorls sediments under Superfund. However. [P
sollsediments. See Section 4.2.1, Volatile Organte Compound Collee
handiing. and preservation of soil samples to nunimize the loss of vol
Services SOW for required preservitives and holding times.

Samples should be fiitcred mmediately on-site before adding a proservative,

Only use ascorbivc avid in the prosence of reswlual chloride. See section 4.2.1.

Maximum holding time is 24 hours when sulfide s
betore the pH adinstment to determine 1f sulfide
nitrdte powder untl a negative spot test 1s obtamn

is added to pH>12.

Atadysis Start Date nunos Laboratony Recene Date

aqucous samples. No offici) technical holding
A-specitied contractual holding thimes do apply o

ton for recommended procedures for the colldcuon.
atile compounds. Please check your CLP Analytical

present. Optionally, all samples may be tested with lead acetate paper
i present. | sulfide 1§ present, 1t can be oo

woved by adding cudniium
od using lead acetate paper. The sample s il

cred and then NaOH
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4.0 GENERAL SAMPLING TECHNIQUES AND CONSIDERATIONS
4.1 General Sampling Technigues

This section provides information on guidance documents available for collecting CLP Analytical Services samp!es
Samples should be collected according to the approved site specific Quality Assurance Project .Plun_ungl the Samplm g
Analysis Plan (EPA QA/R-5 “EP4 Requiremenis for Quality Assurance Project Plans for Efz\'/i'olll{ze/ltal Datu
Operations " and EPA Order 5360.1). This document does not define  specific sampling proceduyes tor lhg CLpP
Analvtical Services because specific samipling protocols depend on individual site conditions, Regional requirements.

and 'DQO.» Regions may have their own specific requirements for individual sampling programs. the Regions wr ¢
responsible tor generating Region-specitic sampling SOPs. Information regarding surtace water. sedinent, soil an - d
rroundwater sampling can be found m many documents including the following sources:

= Compendium of ERT Surface Warter and Sediment Sampling Procedures, EPA/330-P-91°003.

] Compendium of ERT Soil Sumpling and Surface Geophysics Procedures, EPA/S40:P-91/006.

. Compendium of ERT Groundwarer Sumpling Procedures, EPA/540/P-91/007

. Qualiry dssurance Sumpling Plan for Environmental Response (QASPER) software, Version 4.1, ERT.

= Requirements for the Preparation of Sampling and Analysis Plans. Draft. US Army Corps of Engineers. June
30, 1994, EM 200-1-3.

Other sources are available, This list is not exhaustive.

These documents, along with appropriate Regional guidance and procedures. should be consulted for detailed sampl ¢
collection. preservation. handling and storing. equipment decomamination, and quality assurance/quality control

C procedures. When working with potentially hazardous materials, follow U.S. EPA and OSHA requirements, specific
health and safety procedures, and Departunent of Transportation (DOT) requirements.

Regional sampling protocols and Regional QA guidelines should be consulied. Proper procedures for insuring goo d
sampling results should be follow ed.

4.2 Special Sampling Considerations

This section provides general guidance for VOC, [ow concentration contaminant, and duplicate and split sample
cotlection, along with procedures tor sumple composiung and mixing. The gwdance provided in this section may be
useful and appropriate for the collection of CLP Analytical Senices samples.

The Regions should have developed specific SOPs to address the procedures for preserving samples in the field.

Testmg and amehioration of carbonates. residual chlorine or oxidants in VOC samples and sultides and residual chlorine
in extractable fractions should be included in Regonal guidance.

4.2.1 Volatile Organic Compound Collection

When collecting samples for VOC analysis. care should be taken 10 prevent analyte loss by evaporation. The followin g
procedures are designed to minimize sample contamination and analyte Joss during aqueous and non-aqueous VOC
sample collecnon.  Also, be sure to follow Regional guidance to ensure that Proper prepreservation treatment ) s
accomplished (e.g., residual chlorine). See Technical Notes on Drinking Water Methods . EPA/600/R-94/1 73, page 53.
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4.2

Aqueous VOC Sample Collection

Rinse the vial with sample water prior to actual sample collection and preservation. See Section 3.8. Sample
Preservation and Holding Times, and Exhibit 3-7.

Avoid excessive aeration and agitation of the sample by pouring the sample slowly down the edge of the
sample vial,

Fill via) so that a reverse {convex) meniscus 1s present (in the case of water in o glass comtamer).

Place septum on the vial so that the Teflon side 1s i contact with the sample and then tighten the cap.
Imumediately mven the vial and hghtly ap to locate air bubbles.

Il air bubbles are present. discard the sample and recollect the sample. Check the recollected sample forai r
bubbles. If air bubbles are present, additional sample water may be added to the vial in an attempt to

eliminate the air bubbles. The presence of air bubbles after three consecutive attempts to rid the sample of

the condition should result in the use of a new sample container and recollection of the sample. Regions vary

in their approach to rinsing the sampling vial and recollecting the sample in the same vial. BE SURET O
FOLLOW REGIONAL GUIDANCE.

Do NOT mix or composite samples.

Immediately transfer the vial to the sample shuttle [device which contains a "set" of VOC vials] once it has
been collected. Do not allow ice 1o touch the vials.

Solid VOC Sample Collection

2

Minmmize headspace as much as possible.

Pack sample hightly with either a ¢lass rod. Teflon spatula, or stainless steel spatula.
Secure cap with Tetlon-side of septum m contuct with sumple.

Do NOT mix or composite samples.

Immediately transter the vial to the sample shuttle once it has been collected. Do not allow ice to touch the
vials.

Wipe outside of sample container to remove excess sample from threads to ensure a tight lid fit.

Contaminant Sampling

Some compounds can be detected in the ppb and’or ppt range. Extreme care must be taken to prevent cross-
contamination of these sumples. The following precautions should be taken when wace contaminants are of concern:

Disposable gloves should be wom each time a different location is sampled.

When collecting both surfice water and sediments samples, surface water samples should be collected first.

Thus reduces the chance of sedinient dispersal into surface water, and the resulting loss of surface water
sample integrity.

16
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- Sampling should occur in  progression from the least 10 most contaminated area. if this wnfommation 1s
known.

» Samplers should use equipment constructed of Teflon. stainless steel. or glass that has been properly
precleaned for collecting samples for trace organics compound analyses. (A set of procedures for cleanin
sampling equipment may be found in Regional guidance. Equpment constructed of plastic or PVC should
not be used to collect samples for trace organic compounds analyses.

4.2.3 Sample Compusiting and Mixing

When compositing solid samples. (i.e.. sediment. soil. sludge) for analysis of compounds present in trace quantities,
stainless steel or Teflon bowl and spatula should be used. Samples for VOC analysis should not be composited 10
minimize ¢vaporation. The sample should be thoroughly mixed and divided into subsections in the camipositing
container. The procedure for sectioning is as follows:

. Roll the contents of the compositing container to the middle of the container and mix.
= Quarter the sample and move to the sides of the container.

. Mix each quarter individually and roll to the middle of the compositing container.

= MJ'X the sample once more. composite quarter subsamples, place in container.

The approximate quantity of each subsection should be recorded in the field logbook.

17
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5.0 SAMPLE DOCUMENTATION

Each sample processed by the CLP must be properly documenied to ensure timely analysis of all paramieters requested

and to support the use of the sample data in potential enforcement actions. It is the sampler’s responsibility to ﬁl! out
all appropria te paperwork completely and correctly. This section provides mnstructions for complering all CLP forms
and other sample documentation. Each EPA Region may require additional documentation. It is important to follow

both the national guidelines and Regional guidetines for CLP Analytical Services samples. Contact your RSCC for
Region-s pecitic instructions and guidance prior to the sampling activity. Contact the Region VI RSCC for informatio n
regarding sample documentation for the Rapid Turnaround Dioxin Analytical Service.

5.1 Case Number/Sample Delivery Group

A Case number is assyzned by the CLASS contractor to CLP Analytical Services sumpling evenis and is five digits in
tength. Each CLP Analytical Services sampling event receives a distinct Case number which helps maintain sit ¢
confidentality. (Contract laboratories should not know the site name for the samples they are analyzing in order to

avoid potential conflict of interest problems.) The Case number also enables the CLASS contractor and the Region to
easily rack CLP Analvtical Services sampling events. The Sample Delivery Group (SDG) is a unit within a Case that

is used to identity a group of samples for delivery. An SDG is defined as one of the following. whichever comes first:

all sampies with a Case. or every set of 20 field samples within a Case. or the field samples in a Case which are received
at a laboratory during a specified period of time, beginning with receipt of the first sample in the Case or SDG. Note
Laboratory QC sample frequencies are based on the SDG.

5.2 Sample Number

The CLP sample number is 4 unique number that identifies cach sample under a CLP Analytical Services analytical
program. A CLP Analytical Services sample is defined by one sample matrix at one concentration level from one station
locauon for each individual or set of analytical fraction(s), provided the fractions are all requested from the same CL P
Analvtical Service. The sample number is preprinted on adhesive labels and is provided by vour RSCC. who routinel v
orders them from the CLASS contractor. Exhibit 5-1 shows examples of CLP Analytical Service sample labels. Sample
numbers are comprised of a Regional letter code and sequential sumple numbering. Regional letter codes are isted 1 n
Exhibit 3-2. Use only the labels provided 10 the Region in which you are sampling. It is your responsibility to assign
this critical satnple number correctly and to transcribe it accurately on the appropriate documentation.  Place
the fabel on the appropriate sample container and transcribe the sample number onto the sample tag and TR/COC

{ Trackanz Report Chain of Custady) torm. The unique saniple number must only be used for one sample. Destroy all
unused labels o prevent duphication of sample numbers. Do not add digits or hyphens to the CLP sample nunibers.
Ifadditional sample numbers are needed in the field, contact your RSCC. The sampler should consider placing clear

tape over the adhesive labels as this procedure will help preserve the information on the adhesive labels. Samplers

should attempt to use the provided CLP sample munbers in numerical order [as nwuch as possible]. All samples must

have sumple numbers on the label and tag. if tags are used. The use of sample tags is highly recommended (see Section

-3
Organic Sample Numbers

Organic sample numbers are five characters long and have the format XXXXX. The first letter indicates the Region.

the remaming letiers and numbers are used for sequential sample numbering (see Exhibits 5-1 and 5-2). Organic sample
numbers are preprinted on Jabels. For the organic fractions. there are ten labels four for semivolatiles (labeled
extractables). two for volatiles, and four are blank (for pesticides/Aroclors and extra sample volume). Remember that

the unigue sample number must only be used for one sample.  Destrov all unused labels (o prevent duplication of sample
nunibers.
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Inurganic Sample Numbers

Inorganic sample numbers are six characters long and have the format MXXXXX. The "M" indicates thai this sample

is inorganic, the second letter indicates the Region, and the remaining letters and numbers are used for sequential sample
numbering (see Exhibits 5-1 and 5-2). Inorganic sample numbers are preprinted on labels, seven labels per stip. Tw o
labels are for total metals, two for cyanide and three blanks (for extra sample volume). According to CLP guidelines,

each individual inorganic sample may be analyzed for total metals or dissolved metals, but not both. That is. sample s
collected for total metal and dissolved metal analyses must receive separate (unique) sample numbers. Remember that

the unique sample number must only be used for one sample. Destroy all unused sample labels .

Exhibit 5-1. CLP Analytical Services Sample Labels

Organic . Inorganic
BLHO} - Senuvolatile MBITO1 - Towal Metals
BLIHOT - Senivolatile MBJTOI - Towa! Mctals
BL HOL - Senmivolatile NMBITOS - Cyanide
BLHOL - Senvotable MBITUT - Cyanude
BLHOT - VOA MBJTuI
BLHUL - VOA MBITOI
BLHOI - Pesticide Aroclor MBJTOL
BLIHM -
BLIIOE
[Blanks mav be included} (Blanks .y be included]

Exhibit 5-2. CLP Analytical Services Regional Letter Codes

C

LETTER CODE Il

REGION ORGANIC INORGANIC I
1 A MA
Il B MB
1l C MC
Y D MD
v E ME
VI F MF
VI G MG
Vi H MH
X Y MY
X I M)

B 1o (e pE——




5.3 Sample Tag

To suppoit the use of sample data in potential enforcement actions. samples should be identified according 1o EPA
National Enforcement fnvestigations Center (NEIC) sample control guidelines. NEIC recommends that samples other
than in sin/ measurements (e.z., pH. temperature, conductivity) be identified with a sample tag. Each sample aliquo 1
removed from a hazardous waste site to be transferred to a laboratory for analysis should, theretore, be identified with

a sample tag. The sample tag is returned to the Region by the laboratory along with the corresponding data puckage

as physical evidence of sample receipt and analysis.

Check with vour authorized requestor (RSCC or Project Manager, it will vary among the Regions) to determine th e
availability of and the specific requirements for sample tags. Tie a sample tag on each sample container. (See Section

6.0. Sample Packaging and Shipping for tying procedures.) Exhibit 5-3 is an example of a sample tag. Exhibit 5-4
comains mstructions for completing a sample tag.

Section 6.1, Sample Packaging, contains additional information on sample tags

Exhibit 5-3. Sample Tag

Project Code 2 I Staion No. 3 Me./Day/YaaA Time 5 Desigrata: 6
5100 ] 26 8/9/91 | 1007 [“ome| Gan
Station Locauon Sampler's (Signatures) 8
~N o FIONTORING WELL *26
X S| 2PUT 2PCON 9l Gohn Qomaes
N o
o o
S5 D pl I o|lz|x|8l==
4 1912 sleidlolw 8 > <O
3 =| » ER R =Sl kY > ]
& ale giejgl=l=>| 80
- & 6| © 5| 0192 @
g 55 2 a8 G1olge] T3
ol OJ o gl= ; 12) zg
= 33 g(wng) M =
el23l » <
HEN 27 ® IE
° b
519 1 x 10 |9
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Exhibit 5-1. Sample Tay Instructions

STEPS JINSTRUCTIONS

L

STEP 1 | Under the "Remarks” heading. record the CLP Case number and sample nunber.

STEP 2 fRuecord the project code (€.2., confract number. work assimment mimber, Interagency Agreement number.
oL, ) assigned hv EPA.

STEP 3 | Enter the station number assigned by the sampling wam coordinator,

STEP 4 {Record the month, day, and vear of sample collection.

STEP 3 ) Enter the military ime of sample collachon, e.o . 15:01 for 0] pin.

STEP 6 ] Place an "X" to ndicale composite or grab sumple.

STEP 7 | Record the stabion location tdesenprion as speciticd u the project plan

STEP S | Swn the sample iz with vowr naie

STEP Y JPlace an "X i the hox neat o "ves” or "no™ w ndicae if @ preservative was added fo the sanple

STEP 10 [Under "anaiyses.” ploce ar "X ur the box neat we ihe patuneters for which the sample s 1o by analyzed

Note: Leave the box for “laboratony sample number” blank.

5.4 Traffic Report/Chain-of-Custody Forms

The organic and inorganic traffic report'chain-of-custody (TR/COC) forms enable the CLASS contractor and the Region
to track CLP Analytical Services samples and ensure that the samples are shipped 10 the appropriate contract laboratory.
The TRICOC form is tunctionally similar to a packing slip that accompanies a shipment of goods. The TR/COC
tonn ncludes a chain-of-custody record located at the bottom of the form. The form is used as physical evidence of
sample custody. EPA-NEIC guidelines specify that official custody of samples must be maintained and documented

from the time of collection until the time the samples are introduced as evidence in the event of litigation.  The sampler
is responsible for the care and custody of the sample until sample shipment. A sample is considered to be in your
custody 1f any of the following criteria are met:

= The sample is in your possession or is in your view after being in vour possession:
- The sample was i your possession and then focked up or sealed to prevent tampenng: or
= You have placed the sample m a secured area.

Document CLP Analytical Services organic, inorganic samples on sepirate CLP TR'COC forms. TR'COC forms must
be completed for every shipment of CLP Analytical Services samples 1o a contract laboratory.  Use indelible ink only,
no pencil (a hall puint penis best)! Make comecuons by drawing i line through and initialing and dating the error.
then enter the correctintormation. Erasures are not allowed! Each TRACOC form should be imprinted. Fach
TRACOC torm documents up to 10 samples per Case number and sample shipment,

A separate TR-COC torm must accompany each cooler for each daily shipment. The TR'COC forms must address al |
samples i that cooler, but not address samples m any other cooler. This practice maintams the cham-of-custody for
all samiples i case of mis-shipmient.

Instructions summarizing CLP sample volunics. packaging and reporting requirements are panted on the back of th e
TRCOC forms.




Any errors on the TR/COC forms should be imimediately reported to the authorized RSCC or € LASS pcrsonmgl_who
can then nform the laboratory. The faster such problems are identified. the faster they can be corrected and critical
delays in sample analysis may be avoided. See Section 7.0, Communication Network.

Exhibits 3-3, and 5-6 are examples of completed TR/COC forms. Exhibit 5-7 provides step-by-step instructions for
filling out the organic and inorganic TR/COC forms. Exhibit 5-8 provides purpose codes fqr the forms. Salpplcrs may
find it helpful to carry these instructions to the field. Site managers should consider appending these instructions to the
SAP.

After you have properly completed the TR/COC form. place the bottom rwo copies (white and yellow for organic an d
inarganic samples) in a plastic bag. then tape the bag 10 the inside of the sample cooler lid. The second copy (pink fo r
organic and inorganic samples) must be retumed to the CLASS contractor within five days of sample shipment. The
address of the CLASS contiactor is provided in Exhibit 7-3. The top copy (bluc for organic and green for inorganic)
should be sent 1o desiznated Regional personnel.

Note: All samples in a covler must be recorded on a TR/COC form inside the covler and each unique sampl e
number should be listed on only one TR/COC form. (In the case where aliquots of the same sample are collected

at different umes [as may occur when well development is very stow] und shipped sequenually, tractions may be give n
different sample numbers. If fractions are given umque sample numbers. i will be necessary for the Region 1o track

the tractions and maintain the knowledge that the fractions are from the same sample.)  1fall contamers necessary tor

the analysts of 10 samples cannot fit mto one cooler. divide samples mto more coolers, making sure that all containers

for each sample are in the same cooler. Place coiresponding sample documentation into each cooler.  LF MORE THAN
ONE TRICOC FORM IS USED FOR THE SAMPLES IN ONE COOLER . then all of the forms must have complete
header informaton and signatures.

5.5 Ficld Qperations Records Management System

In an effor 1o streamline the resource intensive field documentation functions that occur during sampling activities.
EPA-NEIC, at the request of the AOC, developed the Field Operations Records Management System 1 (FORMS II)
FORMS H is sofiware that facilitates the capture of tield information during sampling events, and automates the

production of bottle labels, sample tags. bottle-specific custody seals. chain-of-custody records, cooler scals, PRP sample
receipt records, and field reports. FORMS 11 enables field personnel to download data to the laboratory, RSCC.an d
Regional users. FORMS 11 design features include the following:

Hardware portabilinvzcompatibility/versatility

Because field samplers cannot guarantee access to an AC power source or a stable computer working environment
FORMS 11 15 compatible with existing portable hardware meluding portable computers. portable printers. and

portable bar code scanning devices. While FORMS I is mouse-compatible, unknown field condittons prohibit
FORMS 11 rehiance on i mouse. but other pomting devices may be uselul.

FORMS 11 uses hardware units specially selected to minimize the likelihood ot fatlure or downume as a result of
adverse field conditions.

Bar code apphciation

FORMS 1 uses bar code technology to accelerate the siunple packing process for sample shipment to CLP
faboritories. In additon. laboratory personnel may use the sample bottle bar codes to facilitate receipt and
associated records management activities.

Elexibility tor multiple samplers’samples
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Field samplers and field sampling organizations often use unique numbering and identification schemes in addition
to the CLP sample numbers when collecting samples. They also vary in their approach to many other activities.
For that reason, FORMS II design includes choices for: identification scheme, activity names, Jabeling information,
and number and types of labelsfags/seals.

Sample Definitions

FORMS 1I design is based on field sample, QC sample, and analvtical fiaction definitions that are consistent with
those provided in Section 3.0, Sample Collection. FORMS II improves field time management, standardizes
information management. and captures collection information in an electronic format early in the field sampling
process. Estumated traming time for new FORMS 11 users is less than two hours. FORMS I is currently managed
by AOC. If you are interested in using FORMS 1. please contact AOC at (703) 603-8870.
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Exhibit 5-3. Organic TR/ICOC Form Example
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Exhibit 5-5. Organic TR/COC Form Example (Continued)

Organic Traffic Report/Chain of Custody Form Instructions
Trus forn repluaces both the individual Traffic Repon and EPA Chain of Custody Record.

Required Soll/Sediment Required

Water Sampies volume Containes Type Sampies volume Conlginet Type
N 1 X 4 Uter AmDer : -
“2?3:2?" ! Gafien ‘,:K x(;l;:;aomn ExtractaDie EY-} X b-07 Mo -Moun
{low i avel) Ancvysit (et i 3000 }
] [ ] OR (1 Ow o Macm .
i o 1aver) L
= 2280z A oer - -
; 3lass ho'tho a0 my Y3 L WAt 0
! ¢ KPS
[ Pt
AN \olame ARStves - SN2
! . 4X 1 Uter Aroer (Low 0’ Magum . wige RouT s
L J Giass bomes Lavel’) VG 1
Extigclabie t Ganon
Anclyss r D r - a2 0z oS Modtn 1308 V4 45 UNGE! STUTY SUDIECT 1D SNANGE  SNECr 'O ENEUIS O " (
h ke =117
[
vciatte Andlyss - BOn — 2% U Glass HIGH CONCENTRATION SAMPLE COLLECTION
Gow Lovel) B viots REQUIREMENTS

uquicd o1 Solid  Required
Sampies

) Voiume Coniane! lype
N “All Madiurm ang High Level Somples Must be Seaed n Lxticclobwe ond 602 - | X £-01 Wica-Mouth
’ Meatar Zon for Shipment VoK@ ANOISTS Sloss Jar
— -

1. Organic Sample Collection Requirements
* Please indicate which sample(s) are to be used for laboratory QC (Matrix Spike/Maurix Spike Duplicate).
* Ship medium and high concentration samples in metal cans.
* Agqucous samples require one triple-volume sample per twenty for Matrix Spike/Matrix Spike Duplicate
« Oily samples can not be analyzed under the Contract Luboratory Program Analyucal Services (CLPAS) program.

2. Cooler and Sample Documentation

¢ Complete all sections of the Traffic Report/Chain of Custody Furm - Press firnily withi a ball pumnt pen to ensure
that carbon copies are legible. Check the information and correct any errors.

¢ Please remember to complete the Chain of Custody information on the form.

* Scal the two sets of laboratory Traffic Report/Chain of Custody Form copies in a plastic bag. Include a return
address and a method for returming the cooler. Tape bag under cooler lid.

* Seal each container in a plastic bag.

e Pack inedium and high concentration samples in metal cans.

* Cool low waters to 1° C. Cooling of low soils is optional. Do not cool medium or high concentration waters and
solls,

* Separate and surround cooler contents with vermiculile or equivalent packaging.

* Seal the conler. overlapping the lid and body with custody seals.

* Malil CLASS the pink copy of the Traffic Report/Chain of Custody Formm within 5 days.

3. Sample Shipment and Reporting
*  All relevent Department of Transportaton regulations must be followed when shipping samples.
e PHONE IN ALL SHIPMENTS IMMEDIATELY TO CLASS (ur 0 RSCC. If instructed)
Required infortnadon:
Case Number
Date shipped
Number of sarmples by concentration, rmatrix and analyses.
Carrier and awrbill number
Next planned shipment
Lcave your namc and a number where you can be reached.
Information for SATURDAY DELIVERIES musl be plioned i by 3:00 PM (Eastern) the preceding FRIDAY.
Report any delays or changes of scope li.e.. changes in number of samples to be collected, matrix changes, elc.)
CALL IF YOU HAVE ANY QUESTIONS
Contract Laboratory Analytical Scrvices Support
300 North Lee Street
Alexandria. VA 22314
Phone: {703} 519-1200
FAX: (703) 519-8626

Purpoas Cocss
Laag £ary Acuon Long-Tamrn Acion
SF = Supsriund CLEM = Classical Emargency St = Site Inspecton FS Feasibility St
PRP = Commercial Polantaly PA = Early Action Preliminary ESI = Expanded Site RO : Rcmoola'IYD.l::n
Responsidie Pany Assessment inspecyon RA = Remaedial Action
sT - Sute REM = Removal Aar = Remediai invesugation O&M = Operston &
FED 2 Federul Faciity Maintenancs
NOLD = Nallonst Priomies List
Delaton
* US GPO: 1900-384-791
25




Exhibit 5-6. Inorganic TR/COC Form Example
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Exhibit 5-6. Inorganic TR/COC Form Example (Continued)

Inorganic Traffic Report/Chain of Custody Form Instructions
This _form replaces both the individual Traffic Report and EPA Chain of Custody Record,

Reculad Sol/Seciment  Reauired
Water Sampiss  Volume Conlainer Type sampiles Voilume Container type
Metais Anatysis 1 Liter A 1X 1-Urec 1 X 8-0zZWice-Moum
o i Bofne Metols and 601 Giass Jo!
(owtLaved oIS bome Crarige (CN) D
~ [ 2 ene Bothe (Low or M’v:!t.m or
otvethy Level®) D D 2 X A-0z. Wide-Mautn
Metais AnOES 16 az. h 1 X 1602 Gilass jors
(Mecium Level®) woo-Mj)um Glass
lold
Cronde 1 X 1Lter HIGH CONCENTRATION SAMPLE COLLECTION
I Uter Polyethy.ene Bor
aonien O j O e some REQUIREMENTS
Potvemyiene Bore o Vokims. Container Type
Cromde D | X1o-c Metds anc ooz E 1 X 307 Wide -Mouth
Analysls V6 o2. Wige -Mouth Giuss - } s N
(Medu:\YLeve") o Jar e Cvanige* Andiyais SIS JO

24
) *Al Mockum ond High Lave Sompilas Must be Seaed 11
& Meral Can ter Shipment

1. Inorgmnic Sample Collection Requirements
* Please indicate which sample(s) are to be used for laboratory @C (Matrix Sptke/Duplicate).
» Aqueous samples require one double-volume sample per twenty lor laboratory Matrix/Spike Duplicate.
e Preserve low level water samples:

‘Total metals Preserve with HNQ, to pH €2
Dissolve metals Preserve with HNO, to pH < 2 after filtering through a 0.45 um filter.
Cyanide Preserve with 10 N'NaOH to pH 2 12

¢ Qily samples can not be analyzed under the Contract Laboratory Program Analvtical Services (CLPAS) programn.
¢ Ship medium and high concentration samples in metal cans.

2. Cooler and Sample Documentation
= Complete all sections of the Traffic Report/Chain of Custody Form - Press firmly with a ball point pen to
ensure thal carbon copies are legible. Check the informaton and correct any errors.
Please remember to complete the Chain of Custody information on the form.
Secal the two sets of laboratory Traffic Report/Chain of Custody Form copics in a plastic bag. Include a return
address and a method for returning the cooler. Tape bag under cooler lid.
Seal each container in a plastic bag.
Pack medium and high concentration samples in metal cans.
Cool low waters tv 4° C. Cooling of low soils is optional. Do not cool medium or high concentration waters and
soils.
Scparate and surround cooler contents with vermiculite or equivalent packaging.
Seal the cooler, overlapping the lid and body with custody seals.
Maijl CLASS the pink copy of the Traffic Report/Chain of Custody Form within 5 days.

3. Sample Shipmcnt and Reporting
¢ All relevent Department of Transportation regulations must be followed when shipping samples.
« PHONE IN ALL SHIPMENTS IMMEDIATELY TO CLASS (or to RSCC, it instructed)
itequired information:
Cast Number
Date shupped
Number of samples by concentration. matnx and analyses
Carrier and airbill number
Next planned shipment
Leave your name and a number wherc you can be reached
latormation for SATURDAY DELIVERIES must be phoned in by 4:00 PM (Eastern) the preceding FRIDAY.
Report any delays or changes of scope (i ¢.. changes i number of samples Lo be collected. matrix changes. etc.)
CALL IF YOU HAVE ANY QUESTIONS
Contract Laboratory Analytcal Semaces Support
300 North Lee Street
Alexandria. VA 22314
Phone: (7C3) 319-1200
FaX-  (7C3) 519-8626

Purpose Cocos

Leag Iy Azlior weng Term Azion

SF = Superunc CLEM = Ciassical Emergancy S - Site Inspecnon 3 = Feasihuty Stuoy
PRP = Commercial Poteniiany PA = Eary Act-on Prenminary ES: - Expanoed Site RD = Rumuaial Dasgn

. Responsibie Pary Assessmant ingpecnon RA = Romocial Acton

st = State AEM = Aemuvar Ri = RAemaedia- Investgalun [e2.17] Occraton &

FED = Federal Facuny Mcirimadica

NPLD = Natona! Pronuss List
Deiston
* US GPO: 19956-304-780
27
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Exhibit 5-7. Oreanic and Inorganic Tratfic Report/Chain-of-Custody Forms Instructions

STEP INSTRUCTIONS

STEP | The SAS Order nwnber is no longer applicable. Leave this box blank.

STEP 2 Record the Case number that has been assigned 10 the sampling event.

STEP3 Transeribe the project codes and site information. Enter the project and accuunt codes assigned 1o the project by
the RSCCs or EPA Site Managers. Record the sue mame, aity, state, and site spill 11D (assigned by your Regon).
This part of the form is desensitized and will not print on the laboratory copies, All site miormaton must be
kept confidential.

STEP' 4 Record your Region number and the nawe of your sampling compaiy. Print your name and include your
sianature in the space folfowing. Additional space for sampler signatures is provided for in the area dusiguated
s Step 23.

STEP S Place a chieek wark wn the appropriate box (or funding fead under the column fabeled "Lead.” Place another
chieck mark imder either the “Eatly Action” o "Long-Term Action” colwnns for sampling effort. Two boaes
must be checked in this arca. Note that RCRA is an example of a federal lead samplhing activity. Purpose codes
are descrsbed in Exlibit 5-8.

STEP 6 Record the date shipped. the camer name (e Federal Express. Parolawor or Aithome and the ay bill nuniber

STEDP 7 Record the name and tudl address of the contract lahormory, Enter the pane of the simple Custodian on UL P
contact  H contact name i~ unhinown, write 'C LI Sampie Castodian *

STEP8 Transeribe the CLE sample number tfrom the preprinted sample lahels exactly as itappears Do not add hyphens,
exiri zeros, churacters, or digifs.

SIEP9 Record the appropriate matrx code fromt the choices tisted i box number 6 on the fonn Hthe Region is
shipping u quality control (QC sample such as 4 field biank, cookun blank. wp blank. spike. dupheate, or
pertormance eviluaton sample, then "Ficld QC™ should be entered us the mamix for that sample  How over. if
the Regron wishes 1o keep the QC sumple blind 1o the luboratory fthis is recontmendvd), then the sampler should
enter either “1." 2. or "3* for water QC samples. and “5" for soil/sedimeny QC samples us the matrix code
Coliumn A, "Muarrix.”

STEP 14 Enter the estinnited sample voncentution. For organie samples. enter "L for low.medium aqueous samples. “L*
tor low concentrauon sohid samples, and "M tor medium concentation solid samples. For morganies, enter “L”
for low concentration samples. "M for medium concentration. and "H” for high concentration.

STEDP 11 Enter the sample tvpe, either composite or grab.

STEP 12 Record the tvpe of preservative. using the codes from box number 7 on the fonm.

STEP 13 In the analysis columns. make a check mark for cuch fraction w be analyzed. (s not necessary to weite the
number of sample contuiners used.) Organics fractions are volatiles. semivolutiles, and pesticides/Aroclors;
Inargaunie fractons ave il metals, dissolved meals, and cyanide. For each individual inorganic siunple. you
may request ether ol metal o dissolved metl analyses, but not both. That is. samples collected for total
metal aud dissubved metal analyses mwst receive separate (unique) sample nwmbers. Note: Your form niay alyo
contain funre o recently discontimued raction analyvses.

STEP 14 Transerthe the Region-specttic iuchmg numbers ot tag numbers desgmuted by the RRCC 1 possible. alt tae
numbers for cach CLP sample should be onone lme. 1 several tags with gonsecutin e numbers aee used o ong
sanple. the first nuber must be catmpletely tunseribed. Remaniing tag numbers i the scquencys e enther be
epresenwed by wncluding only those numbers st are wnigue ieparated by vornmasy or by biatng the first aind
last numbers of the sequence, separated by a dash The TR COC tonm vatnes should make 1t clear which tay
nunber corresponds to which draction

SIEP IS Enter the stabon location nuniber

STEP o Record the: momth, disvs vear.and e i bty stvle (o og. 1600 hours = 4 00 p ). of saaple cotlecton
Tius mav suake tiedd QC sampies ey, duphcates) non-hhnd w the laborators

STEP 17 Enter the corresponding organic o inoreame CLP sample nwnber. it apphcable.

STEP 18 F L3 vour anitials
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Exhibit 3-8. Purpose Codes

-

FUNDING ACTIVITY CODE DEFINITION
Funding Lead SF Superfund
PRP Potentially Responsible Party
ST State
FED Federal
Early Action CLEM Classic Emergency
PA Preliminary Assessment
REM Removal
Rl Remedial Investigation
S1 Site Inspection
ESI Expanded Site Inspection
Long-Term Action FS Feasibility Study
RD Remedial Design
RA Remedial Action
Oo&M Operations and Maintenance
NPLD National Priorities List Delete

5.6 Custody Scal

C The custody seal is used to seal sample containers before they are placed into the cooler. Custody seals are also place d
across the cooler opening atter the cooler has been properly secured. The purpose of a custody seal is to indicate that
the sample has not been tampered with prior to analysis. Therefore, for potential litigation purposes, you must sign and
dute the custody seal. It is a good practice to place the seal so that it is the signature that would be broken if th e
samplescooler were opened (¢.g., place the signature across the cooler/sample opening). Contact your authonzed
requestor or RSCC to obtain custody seals. Note: The space for "Sample No.” does not need to be filled out on custody
seals placed across the cooler opening. An example of a signed custody seal is shown in Exhibit 5-9. Because the use
of custody seals vanes between Regions, always refer 1o Regional guidance.

Exhibit 5-9. Custody Seal

- UNITED STATES SAMPLE NQ. DATE
Ry ENVIRONMENTAL PROTECTION AGENCY R 501 8/9/9!

| R (,« OFFICIAL SAMPLE SEAL SKGINA TURE
"N FRINT NAME AND TITLE

SN JONES  TECHNICIAN

SEAL BROXEN BY

DATF
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6.0 SAMPLE PACKAGING AND SHIPPING

6.1 Sample Packaging

Follow all state and Federal regulations governing environmental sample packaging and shipment. Ship according to

U.S. Department of Transportation (DOT) and International Air Transportation Association (IATA) regulations. Th ¢
following sample packaging and shipping procedures need to be considered as minimum requirements. For some

samples and shipping situations. these requirements may need to be exceeded.

The site name should not appear on any documentation sent to the CLP laboratory.

Aqueous samples for inorganic samples and volatile organic analysis may require chemical preservation.

Note that the Regions may have slightly different requirements for the preservation of samples for volatil ¢
analysis, so Regional requirements should be consulted. Refer to Section 3.8, Sample Preservation and
Holding Times. tor these techniques before packaging.

Check all lids/caps to make sure they are tight and will not leak. Place a completed custody seal over eac h
container lid/cap. except for vials for volatile samples where the custody seal must be wrapped around the

lid. {Note that the Regions niay have slightly different requirements for placing custody seals and using tags.

sv Regional requirements should also be consulted. For custody seals, the objective is 1o place the seals in

such a way that sample containers cannot be opened or tampered with without breaking the seal).

Make sure sumple labels are intact and covered with a piece of clear tape for protection. Tic on complete d
sample tags. Although there are no procedural requirements for tying on sample tags. a recommended
approach is to tie the tag onto the sample bottle with a string by wrapping the string around the neck of th ¢
sample bortle and then tving the string into a knot.

Enclose the sample container in clear plasuc bag and seal the bag. Make sure the sample tags and labels ar e
visible. See Exhibit 6-1. Note that if bubble wrap or other wrapping matenial will be placed around the
labeled and tagged containers. write the sample number and fraction (e.g.. "BLHOI-VOCs") so that it is

visible on the outside of the wrap. and then place the wrapped container in a clear plastic bag and seal the

bay.

Make sure that all samples that need to be kept cold (4+/-2°C) have been thoroughly cooled before placing
in packing material so that the packing material serves to insulate the cold. Change the ice prior to shipment
as needed. Ideally, pack the cooled samples into shipping containers that have already been chilled.

Any soil'sediment samples suspected to be of mediwm/high concentration or containing dioxin must be
enclosed 1n a metal can with a clipped or sealable lid (e.g., paint cans) to achieve double containment of those
samples. Place suitable absorbent packing material around the sumple container in the can. Make sure sample
i< securely stored in can and the Hd is scaled. Label the outer metal container with the sample number an d
traction of the sample inside. See Exhibit 6-1.

Use u CLEAN waterproot metal or hard plastc 1ce chests or coolers in good repinr for shipping samples
Remove the inapplicable previous shipping labels. Make sure any drain plugs are shut and seal plugs shut
on the inside and owtside with a suitable tape such as ducttape. Line the cooler with plastic (e.¢.. large

heavy ~duts parbuge bag) before inserting samples.

Ship samples at 4° =< 2°C, place double-bagged ice on top of samples. lee must be sealed i double plastic
bays to prevent melting ice from soaking the packing material. Loose ice must ot be poured wnto the cooler.

30
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It is good practice to conduct an inventory of sample numbers. fiactions. and containers when placing
samples into the coolers, and then check the inventory against the corresponding TR'COC form before
sealing the cooler to make sure that all samples and containers are present.

Pack the lined shipping containers with noncombustible, absorbent packing material such as vernuculne or
rock wool. Place the packing material on the bottom of the shipping container (inside the plastic liner) an d
around sample bottles or metal cans to avoid breakage during shipment. Never use earth. ice. paper. or
styrofoam to pack samples. Earth is a contaminant, melted ice may cause complications and allow the sample
containers to bang together when the shipping container is moved. and styrofoam preseitts a disposal problem
(it also may easily blow out of the shipping container at the site).

For samples that need to be shipped at 4° +/~2°C, place double-bagged ice on top of samples and fill
remaining space with packing material. Note that if sample bottles have been protected with packaging.
material such as bubble wrap. then some double-bagged ice or ice packs may also be placed between
samples.

Use tape to securely fasten the top of the plastic used to line the shipping container. Itisa good idea to then
place a completed custody seal around the top of the bag which contains the sample in case the outer seals
placed across the cooler lid are inadvertently damaged during shipment.

Enclose all sample documentation (i.e., TR/COC. other chain-of-custody forms, and cooler return shippin g
documents) in a waterproof plastic bag, and tape the bag to the underside of the cooler lid. See Exhibit 6-2.
This documentation should address all samples in the cooler. but not address samples in any other cooler.

If more than one cooler is being used, place separate sample documentation in each cooler.

Instructions tor returning the cooler should be documented mside the cooler hd. Write a return name and
address tor the sample cooler on the inside of the cooler lid in permanent ink to ensure return of the cooler.

Tape the cooler shut using strapping tape over the hinges. Place completed custody seals across the top and
sides of the cooler lid so that lid cannot be opened without breaking the seal. See Exhibit 6-3.

Place clear tape over the seal to prevent inadvertent damage to the seal during shipment. Do not place clear

tape over the seals in o manner that would allow the seals to be lifted off with the tape and then reaftixed
without breaking the seal.
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Exhibit 6-1. Sample Packaging

Custoay Clear plastic
Seal tag
Semole
Contamner
Szmpie
-1 Sample
. II Tag

Exhibit 6-1a. Sample Packaging




C Exhibit 6-2. Sample Cooler With Documentation
SAMPLE DOCUMENTATION
_ P - 17
L 77

L] > up

Exhibit 6-2a. Sample Cooler With Decumentation




. Exhibit 6-3. Sealed Cooler

-

CUSTODY SEALS

(L {up

—

———

6.2 Sample Shipping

Clearly label cooler and fill out appropriate shipping papers. Exhibit 6-4 shows the top of a cooler ready to be shipped.

C = Place return address labels clearly on the outside of the cooler.
. If more than one cooler is being delivered 1o a laboratory, mark each cooler as "1 of 2,” "2 of 2," etc. An air

bill should be filled out for each cooler being shipped. When addressing the air bill 1o ship samples. identity
the recipient as the “sample custodian.”

L Ship samples through a commercial carrier, such as Federal Express, Purolator, or equivalent.
= Fill out all required government and commercial carmer shipping papers according to DOT and IAT A

commercial carner regulations.

L] Shup all samples by overnight delivery, in accordance with DOT and IATA regulations.

6.3 Potential Sampling Problems

Sometimes problemns anse during sampling from improper sumpling practices or other reasons. Some common
problems 1o walch owt tor are:

u Filling out paperwork incorrectly or incompletely.
= Using the wrong Case number.
a Collecting less than the required sample yolume.

C 34
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. Shipping samples to the wrong laboratory.

Exhibit 6-4. Top of Cooler

Return Do not tamper k
Address o | Tapeover
g .
Label 2 hinges
B
S @
Alrbitl @
L
|
Enav. lab samples
. Assigning the same CLP sample number to dissolved and total imetals water samples collected from the same
location.
u Using incotrect sample containers.
- Improperly filling or packing sample containers.
] Preserving sample with incorrect preservative.
L] Iinproperly labeling coaler.

These problems may delay sample analysis. If any ot these problems occur. contact your RSCC or CLASS Coordimate 1
mmediately for mstructions.

6.4 Reporting Sample Shipment

Noufy the authorized RSCC or CLASS personnel, as directed. of all sample shipments on the day of slupment. Thi s
notificanon enables the CLASS contractor to track the shipment of sumples from the field to the laboratory and ensure s
umely laboratory receipt of samples. When calling the CLASS contractor [General number: (703) $19-1200). provide

the followimy mformation:

= Your name. phone number, and Region.

. Cuse number of the project.
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= Exact number(s) of samples (not number of containers), matrix(ces) and concentration(s) of saniples shipped.
Type of analysis required.

- Laboratory(ies) to which samples were shipped.

= Carrier name and air bill number(s) for the shipment.

L Method of shipment (e.g.. overnight. two day).

s Date of shipment.

= Suspected contaminants associated with the samples or site (e.g., dioxin. radio chemicals).

u Intormation on completions, changes, delays, continuations, etc., pertinent to the Case and sampling project.

Sample shipments made after S p.m. EST should be scheduled with the CLASS conuractor at the start of business the
next day (€ am. EST). You must notify the CLASS contractor by 3 p.m. EST Friday for sample shipments that
will be delivered on Saturday. 1f the CLASS contractor cannot notity the laboratory of'a Saturday delivery. there may
not be anvone present at the CLP laboratory to receive samples until Monday.

6.5 Sample Cooler Returns

Remonal and Regional Support Contracior Responsibilitics

The EPA Regions and their support contractors are responsible for providing a mechanism for shipping empty sampl ¢
coolers from the CLP laboratones back to the onginating sampling office. AOC provides the following suggestions

o maintain consistency among cooler transportation programs:

= Sampling contractors should include a completed shipping label in the cooler, which can have any code d
information for tracking purposes.

n The label should consist of multi-copies so the laboratory and the sampling contractors can each retain one
tor their records.

n The label should be designed so that the laboratory can simply place the already-completed label on the
cooler for shipment purposes.

L] The label should include third-party billing information so that the transportation carvier is able to invoice
the correct sampling contractor. The laboratory should be informed of the identiny of the carner.

. To avaid confusion, each Region should attempt 1 use only a nunnmum number of different carniers.
= Sufticient information should be included on the label to enable the sampling contractor 1o track use of the

billing number.
= The process should be as easy as possible for the laboratones.
Laboratory Responsibilines
The laboratory 15 required 1o retum sample coolers to the appropriate sampling office within 14 calendar — days tollowing

shipment receipt. The laboratory should ensure that the account numbers provided by the Region are used only for the
return of Government-owned shipping contamers.

36
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Laboratories are required to remove packing and other materials from the coolers before each pick-up and are required
C to ensure that the coolers are clean. Laboratories can determine from visual inspection if the coolers are clean. A n

authorized laboratory official is required 10 sign and telefax the pick-up records to the desigmated wansportation

contractor or sampler within two calendar days of cooler pick-up for return.

If laboratories do not follow the procedures, notify the TPO listed in Exhibit 7-1 for the Region where the laboratory

is located.

C 37




7.0 COMMUNICATION NETWORK

This section provides Regional contacts for questions or concemns regarding CLP Analytical Services samipling and
analysis. Exhibit 7-1 lists names and telephone numbers for Regional Technical Project Officers, who serve as the first
line of contact for the laboratory for all technical problem resolution. Exhibit 7-2 gives names, addresses. and telephone
numbers of Regional primary RSCCs. These contacts are available for CLP Analytical Services analytical requests and
senve as the first contact for injonmation regarding samphng. Exlubit 7-3 gives names, addresses, and telephone

numbers of the CLASS Regional CLP Analytical Service contacts, who serve as a second contact for information
regarding sampling. The RSCCs and CLASS coordinators can advise samplers regarding problems that oceur in the
field.

Exhibit-7-1. Regional Technical Project Officers

Region Technical Project Ofticer Telephone
Number

Region | Deb Szaro. Moira Lataille (617) 860-4312

Reﬁion 11 Pat Sheridan (908) 906-6169

Region I Stevie Wilding (410) 573-6833

Region 1V Gary Bennett (706) 546-3287

Region V Brian Freeman (312) 353-2720

Regon VI

Rav Flores

(713) 983-2139

Region V11

Larry Marchun

(913) 551-5170

Remon VI

Steve Callio

(303) 312-7290

Rewion 1X

Steve Remaley

(415) 744-1496

Revion X

Bruce Woods

{206) 553-11903

38




_— Exhibit 7-2. RSCC Addresses and Contacts
k

Regional Sample Control Centers

USEPA Region I. WMD
60 Westvoew Street
Lexington, MA 02173

Primary RSCC’

Christine Clark
(617) 860-4615

USEPA Region 11, ESD
2890 Woodbndge Ave. Bldg, 209. MS220
Edison. NJ 08837

Phil Guarraia
{908) 321-6697

USEPA Region III, CRL
201 Defense Highway. Suite 200
Annapolis. MD 21401t

Carolyn Sierra
(410) 573-2755

USEPA Region IV, ESD
Env. Compliance Branch
College Station Road
Athens, GA 30613

Bill Bokey
(706) 546-3299

USEPA Region V, WMD
77 W. Jackson Blvd. (HSMC-3J)
Chicago, IL 60604

Cecilia Lucken
(312) 886-1488

U'SEPA Region VI, Laboratory
10623 Fallstone Road
Houston. TX 77099

Myra Peres
(713)983-2130

USEPA Reuion VIIL ESD
25 Funston Rd.
Kansas City, KS 66113

Névele Roblez
(913) 35]1-3130

USEPA Region V111, SES-MEB
999 18th St.

5th Floor

Denver, CO 80202

Carol Beard
(303) 312-6047

USEPA Region IX, OPM, P-3-2
75 Hawthorne St.
San Francisco. CA 94103

Gail Jones
(415) 744-1498

USEPA Region X. ESD
1200 Sixth Ave. (M/S ES-(93)
Seattle. WA 98101

Laura Castrilli
(206) 553-4323/1795

“Primany RSCC assignments are subject 1o ¢hange.
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Exhibit 7-3. CLASS CLP Analytical Services Coordinators '

Region CLASS Regional Coordinator * Telephone
Number
—
Region | Neil Rogers (703) 519-1019

Region 11

Neil Rogers

{703) 519-1019

Region 111

Carol Shaeffer

(703) 519-1461

Region [V Carol Shaetfer (7031 519-1461
Region V Mistie Llewellvn {703) 519-1084
Region VI Mistie Llewellyn (703) 519-1084
Region Vil Mistie Llewellyn (703) 519-1084
Region VIII Carol Shaefter (703) 519-1461
Region I1X Neil Rogers (703) 519-1019
Rewgion X Neil Rogers (703) 519-1019

' The address for CLASS is Contract Laboratory Analytical Services Support. P.O. Box 818.

Alexandna. VAL 22313 The phone number for CLASS 1s (703) 319-1200
- The coordinator assiznment 1s subject 10 change.
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8.0 GLOSSARY

AOC: Analytical Operations Center. The U.S. EPA Center which directs the national Contract Laboratory Program.

APO: Administrative Project Officer. The APOs are part of AOC and monitor laboratory perfonmance. initate contract
action and laboratory funding. help resolve problems. and develop and design analytical services and methods.

Aliguot: A measured portion of a sample taken [or analysis. One or more aliguots make up a sample.

Case: A finite. usually predetermined number of samples collected over a given time period from a particular site. A
Case consists of one or more sample delivery groups (SDUs). See samiple delivery group.

Case number:; Number assigned 10 a set of CLP Analytical Services samples by the CLASS contractor for trackin g
purposes.

CLASS: Contract Laboratory Analytical Services Support. The contractor-operated CLASS office provides
management, operations, and administrative support to the CLP. The CLASS contractor schedules sample shipment

for CLP Analytical Services requests.

CLP: Contract L aboratory Program. The CLP provides analytical services to the 10 EPA Regions through contracte d
commercial laboratories.

CLPAS: Routine CLP Analytical Services performed by laboratories that have been awarded CLP government
contracts.

Concentration: Defined as high, medium. or low and used to determine how much volume is collected or the analytical
protocol to be followed.

Data turnaround time:  The muximum length of tnie allowed for laboratories 1o submit anatytical data 1o EPA in order
o avoud liquidated damages. Data turnaround time begins at the validated time of sample receipt (VTSR at the
laburatory.

DOT: Deparument of Transportation.

Fraction: A specific subunit of an analytical protocol. For example. for low/medium organics. the fractions are
volatiles. semivolatiles, and pesticides/Aroclors.

FORMS I1: FORMS 11 is softiware that facilitates the capture of field intormation during smnpling events, and
autotnates the production of bottle labels, sample tags, bottle-specific custody seals. chain-of-custody records, cooler
seals. PRP sample receipt records. and field reports.

Headspace: Air pocket in a VOA vial.

Holding time:  The maximum amount of 1ime a sample may be stored before analysis.

TATA: Intemational Air Transportation Association.

Matrix: The principal material of which the sample is composed of. usually water or soil'sediment for CLP Analytica |
Services samples.

41
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NEIC: National Enforcement Investigations Center, a part of EPA, which is supporting the Agency’s enforcement
program. {ocated in Denver. Colorado.

Preservative: A chemical added to inorganic and volatile water samples to maintain the integnty of the sample. Som ¢
common preservatives include nitric acid. hydrochloric acid, and sodium hydroxide.

QC Samples: Samples used to estimate the precision and accuracy of analytical results in the field and in the
laboratory.

RSCC: Regional Sample Control Center. The RSCC coordinates Regional sampling efforts.

Sample: A single. discrete portion of the environment collected from a specified physical location at a specific ume.
The single sample may be placed in multiple vessels. The aliquots are identified by the same sample number.

Sumple container:  The individual bottle that contains the sample or an aliquot of the sample. The tvpe of sample
container varies tor different sumple fractions and concentrations.

Sample custody: Legal possession of and responsibility for an EPA sample. Docwnentation of sample custody i s
maintained on the chain-of-custody part of the traffic report or packing list. The sample is in your custody if any of th ¢
following criteria are met: 1) the sample is in your possession or is in your view after being in your possession, 2) the
sample was in your possession and then locked up or sealed to prevent tampering, or 3) you have placed the sample in

a secured area.

Sample label: Adhesive labels distributed by the RSCC that provide the sample numbers to be assigned to the samples.
Sample number: The sumple number from the sample label that identifies the sample or an aliquot of the sample.

SDG: The sanple delivery group (SDG) is a unit within a Case that 1s used to identify a group of samples for delivery.
An SDG 1s defined as one of the following, whichever comes first:

. all samples within a Case, or
. every set of 20 field samples within a Case, or
. all field samples in 2 Case which are received at a laboratory during a specitied period of time, beginming

with receipt of the first sample in the Case or SDG.

SOW: Sutement of work. This document specifies how laboratories analyze samples under a particular CLP anaktical
program.

Station location: The specitic locatnon where samples are collected on a site.
TAL: Target Analyte List. TALs list the target analytes to test for in inorganic analyses.
TCL: Target Compound List. TCLs list the target compounds 1o test for in organic analyses.

TPO: Regional Technical Project Ofticer. The TPO monitors the activities of the contract laboratories located in his
or her Region.

TR/COC: CLP Analytical Services Traffic Repoit/Chain of Custody form. This form is used to track CLP Analytica |
Services samples from sample collection to sample receipt by the laboratory.

Volume: The amount of sample collected. Volume requirements differ between CLP Analytical Services progrms
matrices. fractions, and concentrations.
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C VOA: Volatile Organic compound Analysis. Used synonymously with VOC.
vOC: Volatile Organic Compound.

VTSR:  Verified Time of Sample Receipt.
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9.0 EPA REFERENCE DOCUMENTS

Copies of the EPA Reference documents may be obtained from:

National Technical Information Service

U.S. Department ol Commeirce

52%3 Port Royal Road

Springtield. VA 22161

(703) 4874650
U.S. EPA. *“The Data Quulity Objectives process for Environmental Decistons.” QAMS EPA QA 'G4.
U.S. EPA. “The Data Quality Objectives process for Superfund,” EPAS40-R-93-071.

U.S. EPA, “"EPA Requirements for Quality Assurance Project Plans for Environmental Data Operations,” EPA QA/RS.
Drafi Interim Final, August 1994.

U.S. EPA. “EPA Requirements for Quality Management Plans,” QAMS Interim Final, 8/94.

U.S. EPA, “User’s Guidc to the Contract Laboratory Program.” EPA/540/P-91/002, 1991.

U.S. EPA, Compendium of ERT Surtace Water and Sediment Sampling Procedures, EPA/540/P-91/005.

U.S. EPA. Compendium of ERT Soil Sampling and Surface Geophysics Procedures, EPA/340/P-91/006.

U.S. EPA. Compendium of ERT Groundwater Sampling Procedures. EPA/540/P-91:007,

Lis. EPA, Soil Samiphng and Analysis for Volaule Orgame Compounds, EPA:540:4-91:001.

U.S. EPA, Technical Notes on Drinking Water Methods, EPA/600.R-94/173.

Svecificarions and Guidunce for Conraminant-Free Sumple Conrainery, December 1992, OSWER Directive 92.0-05A.

Current CLP Statements of Work are available through NTIS and the CLU-IN Bulletin Board [System Operator at (301)
389-3308]) on the Internet (via telnet) at CLU-IN.EPA.GOV.

US Army Corps of Engineers. Requirements for the Preparation of Sampling and Analysis Plans. Draft. June 30. 1994.
EM 200-1-3.
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Sample Labeling and shipment:
U.S. EPA’s Central Regional Laboratory (CRL):

‘Sample labels will be attached to each individual sample bottle. Sample tags are not required for
Brownfield projects, but are required for all Site Assessment activities. The label will include
the field sample number, date/time of collection, type of analysis, sampler initials, and project
name. Labels will be annotated with waterproof, permanent ink. CRL sample numbers will be
written or pre-printed on the sample labels. CRL sample numbers will be assigned as needed for
this project, and will be obtained from the U.S. EPA (Howard Pham, at this time). Generally,
the CRL sample numbers are in the form of a 11 digit number, such as 2002BF04S01. The
*2002' indicates the U.S. EPA fiscal year in which the samples are collected (U.S. EPA fiscal
years begin October 1 and end the following September 31). The code ‘BF’ has been assigned
to the Brownfield program pilots. Each State, however, has a code assigned to them and should
use their code. The remainder of the number is a sequential number assigned by U.S. EPA such
that each sample number is unique. Field blanks and trip blanks will be identified by coding the
samples with an ‘R’ in place of the ‘S’, e.g., the first field blank or trip blank will be
2002BF04R01; the second will be 2002BF04R02. Water field duplicate samples will be
identified by the CRL sample number by substituting a ‘D’ in the same sample number, e.g.,
2002BF04S01 and 2002BF04DO01 would be field duplicates. If the CRL is to scheduled to
analyzes samples, a block of CRL sample numbers will be assigned (i.e., 2002BF04S01-599).
The first sample would be 2002BF04S01, the next would be 2002BF04S02, etc. The project
consultant will keep track of which CRL log numbers assigned are used and will request more
sample numbers if needed. Sample numbers not used will be returned to U.S. EPA for use with
another project. Beginning on Oct. 1, 2001, the U.S. EPA fiscal year 2002 begins, and sampling
numbers will be assigned with the following format: 2002BF01S01.

Samples shipped to the CRL will be documented on a Chain of Custody (COC) form (see
example). Samples generally cannot be shipped to the CRL for Saturday delivery. The
COC form will be filled out as in the example, including the site name, sampler
names/signatures, time/date of sampling (in military time), type of sample, CRL sample number,
the field station location, analyses requested will be listed in the right hand columns, the numbers
of the COC seal numbers on the cooler, airbill number. The top copy of the completed COC
form should be enclosed in a ziplock baggie taped to the inside lid of the cooler that contains the
samples listed on the form. The CRL shipping Address is:

Bill Sargent,

U.S. EPA, Region 5

Central Regional Laboratory

536 S. Clark St.

10th Floor

Chicago, IL 60605

(312) 353-9083

Call Bill Sargent at the number above daily after shipment to the CRL, with airbill number,
number of samples shipped, matrix, analyses requested, etc. Bill Sargent can be contacted
concerning return shipment of empty coolers.

National Contract Laboratory Program (CLP):




Sample labels will be prepared in a similar manner for samples shipped to the (CLP), except Fhe
site name will NOT be written on the sample label. Sample tags are not required for Brownfield
projects, but are required for all Site Assessment activities. In place of the site name, the U.S.
EPA assigned Case number will be written on the label. In addition, U.S. EPA will supply
sample number labels for the CLP samples. These sample number labels will be used for this
project only for samples scheduled through the CLP, and will be specific numbers for Region 5
U.S. EPA. These are the sample numbers that the lab results will be reported with. Region 5
labels begin with the letter ‘E’ for the organics and with ‘ME’ for inorganics. The ‘E’ represents
Region 5 (E is the 5th letter in the alphabet; Region 1 labels begin with the letter ‘A’, Region 2
labels begin with the letter ‘B’, etc.). Typically, the organic and inorganic samples will be
shipped to different laboratories. Samples shipped to the CLP will be documented on the CLP
COC/Traffic Report form. This form is a standardized form used by all who send samples to the
National CLP. The reverse side of the form contains instructions on completing the form. This
form should be filled out and the bottom two copies shipped in a ziplock baggie taped to the
inside lid of the cooler that contains the samples listed on the form. In addition, a third party air
bill should be in the ziplock baggie, to be used by the CLP lab to return the coolers. A return
address should be clearly identified on the airbill and on the cooler.

Call Heather Bauer, Dyncorp, at (703) 264-9348 daily with the airbill number, lab name(s),
number and matrix of samples shipped, analyses requested, etc. Samples can be shipped for
Saturday delivery to CLP labs as long as this is prearranged with Dyncorp by Friday, 2:00
CST. Note also that the Fed Ex shipping form must also be clearly labled for Saturday
delivery!!! Keep Howard Pham, Region 5 RSCC, (U.S. EPA (312) 353-2310) updated as the
sampling event progresses. and let him know if the sampling is on schedule or if it’ll run into the
next week.

Sample Scheduling:
Once the sampling and analysis plan is approved for specific site work, a sampling projection
form will be filled out by the State project manager. This form will reflect the work approved in
the sampling plan by the U.S. EPA Early Action Project Manager (EAPM), and will be submitted
to the Regional Sample Control Coordinator (RSCC), Howard Pham, by the 15th of the month
prior to the month of sampling or as soon as the sampling plan is approved. The week before
sampling, the State must FAX the sampling confirmation form to the RSCC,. (Note that the
RSCC checks with the EAPMs to confirm that the sampling plan is approved; sampling plans are
due to the EAPM 10 days prior to sampling and must be approved before confirming CLP lab
space. If the sampling plan is not approved, the RSCC will not schedule samples for the project.)
The RSCC will forward the weekly projections to the U.S. EPA contractor, Dyncorp, to get a
case number assigned for that week, and to get the organic and inorganic laboratory assignments.
The case number and laboratory addressess will be FAXed to the project consultant by the
Friday before the week of sampling. The samplers must call Dyncorp daily once sampling has
begun, to report sample shipments to the CLP labs. Bill Sargent, U.S. EPA must be contacted
daily if samples are being shipped to the CRL.
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U.S. EPA REGION 5
- Monthly Projection Form- States

FAX THIS COMPLETED FORM TO HOWARD PHAM AT US EPA
by the 15th of the month prior to sampling @ (312)-886-0186 or E-MAIL at: pham.howard @epa.gov

N "ame/City, State

Date of Sampling Plan Approval/submittal:

Sampling Dates: U.S. EPA EAPM

Activity Type:

(PA/SI, SI, ESI, Reassessment, BF TBA,
Potential scheduling/sampling complications

Sampler Name/Organization

Sampler Email address for CLP electronic data receipt:

Sampler Office Phone# Field Phone # Sampler Fax #

Please check all applicable requests: 7-day CLP___ 14-day CLP 21-day CLP____

CRL (21 days, 30 days; circle one) CLP-CADRE Data Review Level (see definitions below)

Level 1- CADRE Direct from HQ; Level 2- CADRE Review in Region; Level 3- Manual Review (See QAPP for
rqmts. Site Assessment will use Level 2 or Level 3 (ESIs); Level 1 is the quickest but comes without the case
narrative.)

.ysis Required(e.g., CLP VOA-EnCore, Matrix Number of Samples (per
CLP VOA-MeOH, CLP SVOC-OLM, CLP (soil, groundwater, surface matrix)
Pest/PCB-OLM, CLP VOA-OLM,CLP water, sediment, drinking
VOA-OLC.CLP SVOC-OLC,CLP water, etc.)

Pest/PCB-OLC, CLP Metals &CN, CRL
Metals/CN(res.wells), etc.)

S/_%S WORK Scheduled through the Region REQUIRES 3-4 weeks lead time, and an approved SAS client request form._All work to be scheduled
he e included in an approved QAPP and sampling plan.

NOTIFY THE FOLLOWING PERSONS PRIOR to SHIPMENT, FOR CONFIRMATION
CLP- RAS -Heather Bauer , Dyncorp, (703) 264-9348

SAS - (If Scheduled through Region) - Howard Pham (312) 353-2310
CRL- Bill Sargent- U.S. EPA - (312) 353-9083



mailto:pham.howard@epa.gov

& »ling Coordinator(signature/date) 10/2001




U.S. EPA REGIUN 5
Weekly Confirmation Form- States

fAX THIS COMPLETED FORM TO HOWARD PHAM AT US EPA
by the Tuesday Noon the week prior to sampling @ (312)-886-0186 or E-MAIL at: pham.howard @epa.gov

¢ Name/City, State

Date of Sampling Plan Approval/submittal:

Sampling Dates: U.S. EPA EAPM

Activity Type:
(PA/SI, SI, ESI, Reassessment, BF TBA,
Potential scheduling/sampling complications

Sampler Name/Organization

Sampler Email address for CLP electronic data receipt:

Sampler Office Phone# Field Phone # Sampler Fax #

Please check all applicable requests: 7-day CLP___ 14- day CLP 21-day CLP____

CRL (21 days, 30 days; circle one) CLP-CADRE Data Review Level (see definitions below)

Level 1- CADRE Direct from HQj; Level 2- CADRE Review in Region; Level 3- Manual Review (See QAPP for
rqmts. Site Assessment will use Level 2 or Level 3 (ESIs); Level 1 is the quickest but comes without the case
narrative.)

lvsis Required(e.g., CLP VOA-EnCore, Matrix Number of Samples (per
CLP VOA-MeOH, CLP SVOC-OLM, CLP (soil, groundwater, surface matrix)
Pest/PCB-OLM, CLP VOA-OLM,CLP water, sediment, drinking
VOA-OLC,CLP SVOC-OLC,CLP water, etc.)

Pest/PCB-OLC, CLP Metals &CN, CRL
Metals/CN(res.wells), etc.)

) ’5{15 WORI\-’ Scheduled through the Region REQUIRES 3-4 weeks lead time, and an approved SAS client request form._All work to be scheduled
h. : included in an approved QAPP and sampling plan.

NOTIFY THE FOLLOWING PERSONS PRIOR to SHIPMENT, FOR CONFIRMATION
CLP- RAS -Heather Bauer , Dyncorp, (703) 264-9348

SAS - (If Scheduled through Region) - Howard Pham (312) 353-2310
CRL- Bill Sargent- U.S. EPA - (312) 353-9083



http://epa.gov

¢ ling Coordinator(signature/date) 10/2001




APPENDIX H

MONITORING
POINT/SAMPLING POINT
NUMBERING SYSTEM
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The monitor/sample point number idenrifies a specific ocation where a sample is taken. The first chgrac:tcr of the
aumber must be ana alpha identifier. The second, thirc and fourth characters are to be numeric idmuﬁcm: The
Following guidelines should assist in assigning monitor sample point numbers for the majority of the situations.

A. The first and second characters identify the type o! monitor/sample

B. The third and four characters designate the sample number.

C. In the case of monitoring well identification, use t! & well number for the [D. In most other
sampling, the samples can be numbered sequential y.

The following key provides the appropriate first and s :cond characters of the monitor/sample point number.

G - Groundwater S - Surface Watecr X - Special L - Leachate
1. Monitoring well 1. Stream* ' 1. Soil 1. Flow or seep
2. Private well 2. Impoundment 2. Scdiment ** 2. Pond***
3. Piezometer 3. Run-off 3. Waste 3. Collecdon
(Channeled or (Container-any System
Sheet flow) Unit of 120 gal. (Riser, sump)
Or less)
4. Interceptor Trench/ 4. Run-on 4. Waste
Collector System (Channeled or (Tank-any unit of
Sheet flow) >120 gal.)
5. Public Water 5. Other
Supply Well (waste disposed of

On the ground, etc.)

6. Spning

m e
*Example: S101 - Downstream sampie taken FIRST
S102 - Farther Upstream

Sample point numbers will progressively incr ;ase upstream. The last upstream sample will end
sequence and likely to be the stream backgro ind.
**Same procedures as example above but us ag “X” characters

***Where a seep or flow ponds. No surface water associated with this





